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Normal daily life in Japan with relaxation of COVID-19-
related border measures ‒ Shibuya Scramble Crossing. 
Starting October 11, 2022, the border control measures for 
entry into Japan have been updated, and regulations regarding 
COVID-19 testing and quarantine after entry, as well as entry 
restrictions for foreign nationals have been relaxed. Many 
social events have returned to normal, including the return of 
large crowds of Halloween partygoers at Shibuya Scramble 
Crossing. 
   
                                                                (Photo by Riri Saito)
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Introduction

Patients receiving dialysis have an increased risk for 
severity of COVID-19 and a higher mortality rate than 
the general population (1). Considering the enhanced 
vulnerability of patients receiving dialysis to COVID-19 
and their need for periodic hemodialysis, the Japanese 
government policy recommends that patients receiving 
dialysis with COVID-19 be hospitalized, even if 
they have only mild symptoms or are asymptomatic. 
However, when newly diagnosed cases were drastically 
increasing, hospitalization of each infected dialysis 
patient was, despite the governmental policy, unfeasible 
owing to hospital overload.
 The surge in Delta variant infection struck Tokyo in 
the summer of 2021, and hospitals were overcrowded 
with moderate to severe cases. The COVID-19 Task 
Force Committee of the Japanese Association of Dialysis 
Physicians, Japanese Society for Dialysis Therapy, and 
Japanese Society of Nephrology reported that it was 
"nearly impossible" to find a transfer destination even if 
an inpatient's condition worsened (2).

Emergency preparedness in dialysis facilities before 
the Omicron era

Having experienced recurrent shortages of hospital 
beds, however, not a small number of dialysis facilities 
were still unwilling to perform dialysis for patients 
with asymptomatic or mild COVID-19. It can be 
assumed that, for one thing, this was due to the potential 
risks of nosocomial infection. Concerning infection 
control measures, the Japanese Association of Dialysis 
Physicians published guidelines for preventing infection 
in maintenance hemodialysis facilities (3). However, 
according to a national questionnaire survey, from 
October to November 2020, some dialysis facilities 
performed inadequate infection control measures, 
including personal protective equipment use (especially 
face shields or eye guards), bed spacing, and exchanging 
bed linens (4).
 In such a situation, the Task Force Committee, taking 
the leadership, had been releasing requests to physicians 
working at dialysis facilities for flexibly dealing with 
fluid COVID-19 situations and advocating for several 
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Abstract: The Japanese government recommended hospitalization of patients on dialysis once they tested positive 
because of their high COVID-19 mortality rate and definite need for periodic dialysis. However, after experiencing the 
Delta variant surge, strategic changes towards outpatient care for mild or asymptomatic cases, along with strengthening 
emergency preparedness were needed. Facing the Omicron surge, the Tokyo Metropolitan Government introduced two 
novel schemes: i) a temporary medical facility with a dialysis center for infected patients on hemodialysis, which started 
admitting patients on dialysis on January 20, 2022, to provide additional bed capacity and access to hemodialysis and 
ii) a transportation scheme for patients who need travel to maintenance dialysis facilities from their homes, which was 
introduced on February 5. The Tokyo Metropolitan Government, cooperating with some nephrology experts, announced 
these schemes and urged local dialysis facilities to change strategies, providing information regarding infection 
prevention measures and treatments in online seminars on February 3 and 7. Consequently, promoting outpatient care 
did not lead to an increase in the case fatality ratio (CFR) in patients on dialysis with COVID-19 in Tokyo during the 
first Omicron surge (January 7 to February 10, 8.2%; February 11 to March 31, 5.5%). Furthermore, after an additional 
online seminar on July 20, the CFR dramatically declined in the second Omicron surge (July 8 to September 8, 1.2%). 
Implementation of public health intervention and careful communication with local dialysis facilities were both crucial 
to the strategic changes. To maintain essential health services, emergency preparedness should be cultivated during 
regular times.

Keywords: policy, maintaining essential health services, emergency preparedness

Policy Forum



Global Health & Medicine. 2022; 4(5):253-258.Global Health & Medicine. 2022; 4(5):253-258.

strategies regarding preparedness and responses to such 
public health emergencies (2,5,6). These strategies 
included cooperative work with authorities such as 
prefectural governments, efficient triage and effective 
use of hospital beds, patient education, promoting 
vaccination, proactive use of neutralizing antibody 
treatments, and implementation of infection control 
measures at each dialysis facility. In line with those 
strategies, after the Delta wave, we, the public health 
officials of the Tokyo Metropolitan Government, 
cooperating with nephrology experts including the 
chairperson of the Task Force Committee, reviewed 
the medical provision system and attempted to make 
improvements by, for instance, hosting online discussion 
seminars with local dialysis hospitals and asking to 
increase bed capacity in preparation for probable 
upcoming larger waves of infection.
 Nevertheless, in January 2022 with the advent of the 
Omicron variant, an acceleratingly increasing number 
of new positive cases in Tokyo immediately threatened 
the local medical provision system and patients needing 
dialysis.

Two novel schemes aiming to change the strategy of 
outpatient dialysis in response to the Omicron BA.1 
surge

In response to the first Omicron surge, the Tokyo 
Metropolitan Government set up two novel schemes: 
i) a temporary medical facility with a dialysis center 
for infected patients who needed hemodialysis and ii) 
a transportation scheme utilizing specialized negative 
pressure vehicles for outpatients needing transport from 

home to their maintenance dialysis facilities (Figure 1). 
The temporary medical facility could offer additional 
local bed capacity for patients needing dialysis. In 
particular, the hospital bed turnover rate could be 
improved by accommodating already hospitalized 
patients who still need isolation despite their symptoms 
being relieved (Figure 1A). Thus, the temporary medical 
facility enabled more efficient and effective use of 
medical resources. The transportation scheme provided 
access to maintenance dialysis facilities for patients with 
COVID-19 who could not use public transportation, as 
mentioned in the World Health Organization guidance 
for maintaining essential health services (7). Apart from 
these newly introduced schemes, the Tokyo Metropolitan 
Government had established another scheme to provide 
neutralizing antibody treatment for indicated outpatients 
with COVID-19 by transporting them to existing 
temporary medical facilities (without dialysis functions) 
(8). This scheme could also be adapted for patients on 
dialysis (Figure 1B). As a whole, clarifying the division 
of roles and responsibilities for local stakeholders 
(authorities, hospitals, and clinics), these schemes made 
strategic changes, from hospitalization of all positive 
patients needing dialysis to outpatient care if the patients 
were asymptomatic or had mild COVID-19 symptoms. 
In doing so, hospital beds could be allocated for patients 
with more severe conditions.

Implementation of the temporary medical facility 
with the dialysis center and its functions

The temporary medical facility, with the dialysis center, 
which had a maximum capacity of 150 beds exclusively 
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Figure 1. Schematic images of the temporary medical facility with the dialysis center (A) and the transportation scheme 
for patients on dialysis (B). Figure 1A illustrates how the temporary medical facility with the dialysis center could provide 
an additional capacity of beds between hospitals and homes. Figure 1B shows the scheme of transportation of patients needing 
dialysis from their homes to maintenance dialysis facilities (mainly clinics) or other temporary medical facilities.
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completing isolation.
 We hosted an online seminar on February 3, 2022, 
inviting all dialysis hospitals in Tokyo. The seminar 
announced the newly established temporary medical 
facility with the dialysis center. Hospitals were requested 
to consider transferring their inpatients who still required 
days of isolation despite their symptoms being already 
resolved. In total, 94 of 172 dialysis hospitals (54.7%) 
attended the seminar.

Implementation of the transportation scheme and 
announcement of the strategic changes for dialysis 
facilities

Figure 1B shows the overview of the transportation 
scheme. This transportation system, introduced on 
February 5, 2022, enabled each dialysis clinic to order 
specialized negative pressure vehicles for its patients, 
encouraging it to perform outpatient dialysis for those 
with mild or asymptomatic COVID-19. Furthermore, 
patients with mild COVID-19 symptoms who need 
dialysis could be transferred to temporary medical 
facilities (either the one with the dialysis center or others) 
to receive sotrovimab. This strategy could expectedly 
reduce the risk of the condition worsening, at least for 
those infected with the Omicron BA.1 subvariant (10,11); 
in addition, it could not only ensure the facilitation of 
outpatient dialysis but also alleviate the burden on the 
whole medical provision system.
 We hosted another online seminar on February 7, 
2022. We invited almost all dialysis facilities in Tokyo, 
including clinics, to announce these schemes and to call 
on the strategic changes, emphasizing the importance of 
the division of roles and responsibilities for all. Among 
442 dialysis facilities in Tokyo, 258 (there could be 
double-counts) attended the seminar. At the workshop, 
we encouraged dialysis facilities to prescribe oral 
antivirals (molnupiravir) upon diagnosis of COVID-19 
if indicated. Furthermore, some lectures were provided 
based on the guidelines (3) to prevent nosocomial 
infection among patients with COVID-19 during 
dialysis at such facilities. After that seminar, the Tokyo 
Metropolitan Government began the subsidy program 
that covered the cost of infection prevention, such as 
personal protective equipment, as financial incentives 
for maintenance dialysis facilities performing outpatient 
dialysis for patients who tested positive for COVID-19.
 Facing the second Omicron surge that began in early 
July, we hosted a similar online seminar on July 20 
again. Of 447 dialysis hospitals and clinics, 233 (52.1%) 
attended this seminar.

Effects of these schemes and the strategic changes on 
the case fatality ratio (CFR) in patients on dialysis 
during the Omicron BA.1/2 and BA.5 surges

Figure 2 shows the weekly new positive cases and deaths 

for patients with COVID-19, was established on 
December 28, 2021, by repurposing an old building that 
used to be a private dialysis hospital (9). At first, only 
non-dialysis patients were admitted to the facility, and 
it started to admit patients receiving dialysis on January 
20, 2022. The dialysis center was installed within 
the facility, where 10 dialysis machines and the same 
number of exclusive beds were prepared. Therefore, 
if two cycles of dialysis were performed for each bed, 
up to 20 patients could receive dialysis daily. Dialysis 
could be performed four days a week. Doctors (at least 
one nephrologist when dialysis was performed), clinical 
engineers, nurses (especially those who had been 
unemployed to not put a burden on hospitals), nurse 
assistants, and administrative officers worked at the 
facility. Some over-the-counter medicines, prescribed 
medicines for symptomatic treatment, and medication 
for performing dialysis and oxygen (only used in an 
emergency for patients on dialysis) were available. 
Treatments with neutralizing antibodies and oral 
antivirals for COVID-19 (sotrovimab and molnupiravir) 
could also be performed for indicated patients. Only 
minimum necessary clinical testing was available, such 
as blood gas analysis. The facility was not equipped for 
chest radiography. Therefore, the temporary medical 
facility with the dialysis center was fundamentally 
no more than a temporary accommodation where 
dialysis and isolation were possible. Given that 
patients receiving dialysis have a higher risk of severe 
COVID-19, those showing deterioration (such as 
oxygen saturation < 96%) are not basically admitted 
and should be immediately transferred to the hospital. 
To secure a hospital referral, several local hospitals, 
including university hospitals, were designated as 
backup hospitals. However, when hospitals were 
particularly overcrowded, patients on dialysis who were 
in relatively severe condition could only be admitted to 
the temporary medical facility for a short time until an 
appropriate hospital was found.
 The schematic of the temporary medical facility with 
the dialysis center is shown in Figure 1A. The facility 
could accommodate the following patients: those already 
hospitalized who still required isolation despite their 
symptoms being resolved, patients isolated at home who 
had difficulty receiving maintenance dialysis at their 
regular dialysis facilities, and patients receiving dialysis 
who called an ambulance for COVID-19 symptoms but 
could not find a transfer destination. In addition, patients 
seeking antibody treatment could also be admitted to 
other temporary medical facilities in the same way. When 
admitting and discharging patients receiving dialysis, it 
was crucial to cooperate with the patients' maintenance 
dialysis facilities or hospitals in case they were being 
hospitalized. Accordingly, patient information could 
be shared regarding the dialysis conditions, clinical 
course of COVID-19, and schedule for returning to 
regular dialysis at maintenance dialysis facilities after 
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in patients on dialysis from January to early September 
2022 in Tokyo. The registry data of national patients 
needing dialysis with COVID-19, publicly released 
by the Task Force Committee, were collected from 
the websites of the Japanese Association of Dialysis 
Physicians and another related organization (12). There 
were two waves of infection during that period (so-called 
"sixth and seventh wave"), which were caused mainly 
by the Omicron BA.1/BA.2 and BA.5 subvariants, 
respectively. Notably, there was a dramatic decrease in 
the number of reported deaths in the seventh wave.
 To calculate the CFR, we separated the study period 
into four different periods: period 1, before the strategic 
changes, from January 7 to February 10; period 2, the 
rest of the sixth wave, after the strategic changes, from 
February 11 to March 31; period 3, between the waves, 
from April 1 to July 7; period 4, during the seventh 
wave, from July 8 to September 8 (Figure 2). Since 
the calculation of the CFR from the registry data was a 
real-time estimation, the CFR could be underestimated 
when cases were increasing owing to the time delay 
from onset to death (13). To mitigate the bias, we 
exploited an alternate formula for the CFR, where the 
number of reported deaths was divided by the sum of 
the number of reported deaths and cases recovered from 
the disease (14).
 The reported number of deaths and recovery over 
those periods was respectively as follows: period 1, 
seven and 78; period 2, 18 and 308; period 3, four and 
150; period 4, five and 426. The CFRs during periods 1–4 
were 8.2%, 5.5%, 2.6% and 1.2%, respectively. Using R 

software version 4.2.0 (The R Foundation for Statistical 
Computing, Vienna, Austria) (15), we conducted 
Fisher's exact test with the number of reported deaths 
and recovery to compare period 1 and other periods. 
Two-sided p-values were 0.32 for period 1 vs. period 2, 
0.057 for period 1 vs. period 3 and 0.0010 for period 1 
vs. period 4. Even though there was a matter of multiple 
comparisons, the p-value of period 1 vs. period 4 could 
be interpreted as statistically significant. Note that these 
figures could be biased owing to the reported time delay; 
for instance, if it takes longer to report patients' recovery 
than their death from the time of diagnosis, the CFR of 
period 1 can be overestimated. Additionally, we could 
not rule out the possibility that more death cases had 
been unreported during period 4 than during periods 1 
and 2.
 Having said that, there seemed to be a striking 
difference in CFR between these two waves. The number 
of hospital beds for patients receiving dialysis was not 
increased so much during those periods. One possible 
explanation could be that our public health measures 
were fairly effective, although it took a few months to 
fully produce the effect because the strategic changes 
required several processes in each dialysis facility 
including making procedure documents, procuring 
equipment, education and registering for prescription 
antivirals. The mechanism of how promoting outpatient 
dialysis can improve CFR in COVID-19 patients can be 
considered to be, for one thing, associated with improved 
accessibility to dialysis, which contributed to minimizing 
the disruption of dialysis schedules of patients. Skipping 
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Figure 2. Weekly new positive cases and deaths in patients on dialysis from January to early September 2022 in Tokyo. The 
weekly number of reported deaths (bar) and new positive cases (dotted line) is shown from the beginning of the first Omicron 
surge to the second surge. The temporary medical facility with the dialysis center started admitting patients on dialysis on January 
20, 2022 and the transportation scheme started on February 5, and they were subsequently announced on February 3 and 7. 
Four periods for calculating the case fatality ratio are indicated. Data were derived from weekly cumulative data released by the 
Task Force Committee. The number of weekly new positives (deaths) was calculated by comparing the cumulative numbers of 
positives (deaths) in consecutive weeks.
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regular hemodialysis and not receiving dialysis for three 
days or more can impose excessive risk on patients, 
probably leading to deterioration in COVID-19 patients. 
Another explanation for reduced CFR may involve 
vaccination status. Unfortunately, data on COVID-19 
vaccination coverage, specifically in patients on dialysis, 
were not available. Yet we instead collected data on 
vaccine coverage among people aged ≥ 65 years in 
Tokyo (16). At the beginning of period 1 (January 7), 
only 0.2% of people aged ≥ 65 years had received third 
shots. On February 25 (nearly in the middle of the sixth 
wave), the coverage ratio reached 50%. Regarding the 
coverage ratio of the fourth dose in the same population, 
10.1% had received fourth shots at the beginning of 
period 4 (July 8). As early as August 8, the figure 
exceeded 50%, although this just coincided with the 
peak of the surge of infection. Therefore, the size of the 
immunized population might be smaller during periods 
1 and 2 than during period 4; this factor could contribute 
to the improved CFR in period 4 to a certain degree. 
Other possible factors, which could affect CFRs include 
differences in herd immunity and viral pathogenicity 
between these two waves. Since available data and 
evidence are currently limited, future studies are needed 
to discuss these factors.

Conclusions

In this study, we observed a dramatic decrease in CFR 
in patients on dialysis during the seventh wave of 
COVID-19. Although the major contributing factor 
to this change has not been defined and needs further 
investigations, we believe, at least in part, our public 
health measures had an important role. Through our 
practices, we reconfirmed the importance of not 
only supplying necessary resources but also careful 
communication with local dialysis facilities. In particular, 
describing the situations with data, the definite need 
for the strategic changes and appropriate infection 
prevention measures were all important to collectively 
respond to the crisis.
 Providing appropriate medical care for patients 
receiving dialysis with COVID-19 amid the surge of 
infection has been a formidable challenge. Not only does 
hospitalization become more challenging, but dialysis 
access can be seriously limited. To sustain the local 
medical provision system for them, effective hospital 
bed use, maintaining dialysis sessions and proactive 
treatments such as oral antivirals and neutralizing 
antibodies for indicated patients are of paramount 
importance. For that purpose, the combined strategies 
of improving the dialysis provision system and reducing 
demands, including efforts to prevent the spread of 
infection at each facility during regular times, are needed. 
Such emergency preparedness for maintaining essential 
health services, namely maintenance dialysis, should be 
cultivated to respond better to emergencies.
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Introduction

Colorectal cancer is the second leading cause of cancer-
related deaths worldwide (1). In Japan, there were 
152,254 cases of newly diagnosed colorectal cancer in 
2018, and 51,788 people died from colorectal cancer in 
2020 in Japan (2). Postoperative adjuvant chemotherapy 
is given with the aim of killing any residual cancer cells 
to improve prognosis for cases in which R0 resection 
with curative intent was performed. Fluoropyrimidines 
and their biochemical modulation by leucovorin (LV) 
have been key drugs that are incorporated into treatment 
strategies for patients with advanced colorectal cancer 
at stage III and high-risk stage II (3-5). On the basis of 
results from the MOSAIC and XELOXA randomized 
trials, infused fluorouracil and LV with oxaliplatin 
(FOLFOX) and capecitabine with oxaliplatin (CapeOX) 
are widely used as standard postoperative adjuvant 
chemotherapies (6-8). Fluoropyrimidine plus oxaliplatin 
is the standard of care for stage III colon cancer but 
fluoropyrimidine alone is also recommended for stage 
III patients in Japanese and other practice guidelines (6-

9). However, prolonged peripheral neuropathy, central 
venous access, and cost of care are significant problems 
when using oxaliplatin-based therapy (8).
 In Japan, clinical trials of postoperative adjuvant 
chemotherapy have focused mainly on fluoropyrimidine-
based regimens in both colon and rectal cancers 
because of convenient oral delivery and efficacy of 
the drug. Tegafur–uracil, UFT, is a combination drug 
comprising tegafur, a prodrug of 5-fluorouracil (5-FU) 
and uracil, an inhibitor of the 5-FU-degrading enzyme 
dihydropyrimidine dehydrogenase, in a molar ratio of 1:4. 
Although there were no significant differences in relapse-
free survival (RFS) and overall survival (OS) in colon 
cancer, a benefit was observed in rectal cancer when the 
adjuvant UFT group and the surgery alone group were 
compared (10). A significant benefit was associated 
with adjuvant UFT in RFS and OS in patients with RAS 
mutation; on the other hand, there were no differences in 
RFS or OS between the adjuvant UFT group and surgery-
alone group among patients without RAS mutation. 
The RAS mutation was considered predictive with 
respect to the efficacy of adjuvant UFT chemotherapy 
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in patients with resected stage III colorectal cancer (11). 
The non-inferiority of UFT/LV to 5-FU/LV as adjuvant 
hemotherapy for stage III colorectal cancer has been 
verified in both the JCOG0205 and the NSABP C-06 
clinical trials (12,13). Therefore, UFT/LV has been widely 
adopted in Japan as standard adjuvant chemotherapy. S-1 
is an oral anticancer drug that combines tegafur, a prodrug 
of 5-FU, with 2 modulators. The first is gimeracil, which 
reversibly inhibits DPD, the primary metabolizing 
enzyme of 5-FU, thereby extending the duration of 5-FU 
levels in the blood. The second is oteracil potassium, 
which reduces the activity and associated toxicity of 5-FU 
in gastrointestinal tissue (14). In the ACTS-CC trial (15-
17), S-1 was not inferior to UFT/LV for stage III disease. 
Furthermore, S-1 plus oxaliplatin (SOX) was not superior 
to UFT/LV as adjuvant chemotherapy in the ACTS-
CC02 trial (18-20). This latter trial focused on patients 
with high-risk stage III colon cancer, which is defined 
as N2 with any T or positive nodes around the origin 
of the feeding arteries. S-1 did not show non-inferiority 
with regard to disease-free survival (DFS) for stage III 
colon cancer in the JCOG0910 trial; 3-year DFS rates 
were 82.0% and 77.9% in the capecitabine and S-1 arms, 
respectively (21).
 Here, we assessed the efficacy of adjuvant 
fluoropyrimidine with or without oxaliplatin across a 
population of stage III colon cancer patients that is present 
in the Japanese Multi-Institutional Registry of Large 
Bowel Cancer.

Methods

Patients who were diagnosed with colorectal cancer 
between January 1, 2008 and December 31, 2011 and 
were registered with the Multi-Institutional Registry of 
Large Bowel Cancer in Japan were enrolled in this study. 
Eligibility required that patients had undergone surgery 
for stage III colorectal cancer at a facility participating 
in this Registry according to the General Rules for 
Clinical and Pathological Studies on Cancer of the Colon, 
Rectum, and Anus (7th edition) (22), and UICC TNM 
classification (7th edition) (23).
 Pearson's chi-square test was used to determine 
whether there were differences between proportions. 
Survival functions for OS and RFS were estimated by 
the Kaplan-Meier method, and confidence intervals 
(CI) were calculated based on the Greenwood formula. 
The confidence intervals of median survival time were 
calculated using the Brookmeyer-Crowley method. 
Adjusted survival functions for OS and RFS were 
calculated based on the conditional method (24). Hazard 
ratio (HR) and adjusted HR for OS and RFS were 
obtained using Cox regression models. Competing risk 
analysis was performed to account for the impact of 
death due to other diseases. Death due to other diseases 
was treated as a competing risk event, and adjusted 
sub distribution HRs were calculated using the Fine–

Gray model. Possible prognostic factors (i.e., age, sex, 
histologic type, stage, pre-serum carcinoembryonic 
antigen (CEA), location, and postoperative chemotherapy) 
were adjusted in multivariable analyses as appropriate. 
The cut-off value of age was due to the definition of older 
age in Japan, and that of CEA was the normal upper limit 
value. This study was approved by the certified review 
boards.
 A two-sided P-value < 0.05 was considered to be 
significant. R version 4.1.3 (R Foundation for Statistical 
Computing, Vienna, Austria) with gtsummary packge (25) 
was used for all statistical analyses.

Results

Data from 26,552 patients with colorectal cancer at 
67 hospitals in Japan were collected; 6,843 patients at 
stage III were analyzed in this study (Figure 1). Median 
follow-up was 74.9 months in the oxaliplatin combined 
therapy group and 74.7 months in the fluoropyrimidine 
monotherapy group. Fluoropyrimidines consisted of 
5-FU/l-leucovorin (l-LV), capecitabine, UFT/LV, and 
S-1. The oxaliplatin-combined regimen was oxaliplatin 
plus 5-FU/l-LV. Others included UFT, irinotecan plus 
5-FU/l-LV, capecitabine plus oxaliplatin, and S-1 plus 
oxaliplatin. Infusional 5-FU/l-LV/oxaliplatin combination 
therapy (FOLFOX) was recommended as adjuvant 
chemotherapy in the JSCCR guidelines 2010 (26) for the 
treatment of colorectal cancer and – consistent with the 
2009 version (27) – FOLFOX was not reimbursed by 
insurance.
 The 5-, 7-, and 10-year OS rates were 75.9%, 
68.3%, and 62.6%, and the 3-year, 5-, 7-, and 10-year 
RFS rates were 68.9%, 63.0%, 58.5%, and 54.0%, 
respectively (Supplemental Figure S1, https://www.
globalhealthmedicine.com/site/supplementaldata.
html?ID=55). The right colon consisted of cecum, C, 
and ascending, A, and transverse colon, T. The left colon 
consisted of descending colon, D, and sigmoid colon, S. 
The rectum was divided into rectosigmoid, RS, rectum 
above the peritoneal reflection, Ra, and rectum below 
the peritoneal reflection, Rb, as in the General Rules for 
Clinical and Pathological Studies on Cancer of the Colon, 
Rectum, and Anus, the 7th edition by Japanese Society 
for Cancer of the Colon. The 5-year OS rates in right 
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Figure 1. Flow diagram of the patient selection process.
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65.8%, and 60.1%, respectively. Postoperative adjuvant 
chemotherapy was effective in all locations (Table 2).
 The 5-year OS rates associated with colon and rectal 
cancer were 90.2% and 93.1% at stage IIIa, 78.2% 
and 78.2% at stage IIIb, 67.0% and 60.2% at stage 
IIIc, respectively (Figure 3). Factors associated with a 
significantly worse prognosis for OS were age 65 or more, 
male, rectal site, poorly differentiated adenocarcinoma 
(por)/mucinous adenocarcinoma (muc)/signet-ring cell 
carcinoma (sig)/others. For RFS, the factors were male, 
rectal site, and serum CEA level of 5 ng/mL or more at 
baseline in RFS (Table 3). Patients not treated with any 
adjuvant chemotherapy tended to be older and generally 
had colon cancer. T4 or N2 patients and stage IIIc patients 
were treated with oxaliplatin (Table 4). The 5-year OS 
rates associated with colon and rectal cancer after the 

colon (N = 1,892), left colon (N = 1,911), and rectum (N 
= 2,864) were 74.2%, 78.4%, and 76.3%, respectively 
(Figure 2). 
 Approximately 30% of colorectal cancer patients 
received some form of chemotherapy. The mean age of 
patients without adjuvant chemotherapy (73 years) was 
higher than that of those treated with Fluoropyrimidine 
monotherapy (64 years) and those treated with an 
oxaliplatin-combined regimen (61 years; Table 1). The 
proportions of death due to other disease were 30% 
in the no adjuvant chemotherapy group, 16% in the 
Fluoropyrimidine monotherapy group, and 10% in the 
oxaliplatin-combined regimen group (Supplemental 
Table S1, https://www.globalhealthmedicine.com/
site/supplementaldata.html?ID=55). The RFS rates 
in the right colon, left colon, and rectum were 66.1%, 

www.globalhealthmedicine.com

Figure 2. Overall survival (OS) and relapse-free survival (RFS) of colorectal cancer at stage III by primary lesion. 
Right colon; C, cecum, A, ascending, and T, transverse colon: left colon; D, descending and S, sigmoid colon: rectum; RS, 
rectosigmoid, Ra, rectum above the peritoneal reflection, and Rb, rectum below the peritoneal reflection.

Figure 3. Overall survival (OS) and relapse-free survival (RFS) of colorectal cancer at stage III by Japanese classification. 
Colon; C, cecum, A, ascending, and T, transverse colon, D, descending and S, sigmoid colon: rectum; RS, rectosigmoid, Ra, 
rectum above the peritoneal reflection, and Rb, rectum below the peritoneal reflection.

https://www.globalhealthmedicine.com/site/supplementaldata.html?ID=55
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covariate adjustment were 94.4% and 96.8% at stage IIIa, 
86.5% and 85.7% at stage IIIb, 78.9% and 67.2% at stage 
IIIc by Japanese classification, respectively (Supplemental 
Figure S2, https://www.globalhealthmedicine.com/site/
supplementaldata.html?ID=55).
 The 5-year OS rates associated with colon and 
rectal cancer after the covariate adjustment by 
regimens of adjuvant chemotherapy were 95.7% 
with fluoropyrimidines and 96.8% with oxaliplatin-
combined therapy at stage IIIA, 86.5% and 80.8% at 
stage IIIB, 72.1% and 70.7% at stage IIIC by the TNM 
classification, respectively (Figure 4). No additive 
effect of oxaliplatin was observed in stage III patients 
with any T, N1 or N2; this is consistent with results 
in the equivalent target population in the "MOSAIC" 
trial (Figure 5, Supplemental Figure S2, https://www.
globalhealthmedicine.com/site/supplementaldata.
html?ID=55). Fluoropyrimidine monotherapy was more 
effective than oxaliplatin-combined regimen in colon 
cancer patients with N1 (Supplemental Figure S2, https://
www.globalhealthmedicine.com/site/supplementaldata.
html?ID=55). Oral capecitabine imparted statistically 
significant benefit in OS and RFS compared with oral 
UFT/ LV (Figure 6).

Discussion

Adjuvant  f luoropyrimidine monotherapy and 
fluoropyrimidine plus oxaliplatin show comparable 
efficacy benefits for the treatment of stage III of Japanese 
colon cancer patients, supporting fluoropyrimidine 
alone as a standard option for the adjuvant therapy of 
stage III cancer in Japan. Thirty percent of stage III 

colorectal cancer patients did not receive any adjuvant 
chemotherapy. We recommend that elderly patients with 
other concomitant diseases should not be given adjuvant 
chemotherapy.
 In the ACTS-CC02 study, S-1 plus oxaliplatin 
therapy (SOX) was not superior to UFT/LV in terms 
of OS and disease-free survival (DFS) in patients with 
high-risk stage III colon cancer of any T, N2, or positive 
nodes around the origin of the feeding arteries (18,20). 
SOX was efficacious in patients with T4N2b disease. 
However, oxaliplatin-combined regimen was not superior 
to fluoropyrimidines in our real-world data even in the 
T4 population with or without N2b. The mean relative 
dose intensity (RDI) was 83.1% for UFT, 74.9% for S-1 
and 73.6% for oxaliplatin in SOX in ACTS-CC02 (20). 
The RDI of S-1 in SOX therapy was similar to the 76.5% 
of RDI with S-1 monotherapy and 76.0% with UFT in 
ACTS-CC study, which showed the non-inferiority of 
S-1 to UFT/LV for stage III colon cancer (16). Therefore, 
oxaliplatin did not significantly reduce the RDI of S-1 
in the SOX group. The additive effect of oxaliplatin was 
not shown in the unique randomized controlled trial of 
ACTS-CC02 in Japan.
 ACHIEVE was a Japanese phase III trial that explored 
whether 3 months of adjuvant FOLFOX or CapeOX 
therapy was non-inferior to 6 months of treatment in 
patients with stage III colon cancer (24-26). The 5-year 
OS rates were 79.8% in the 3-months oxaliplatin-
combined regimen group and 79.8% in the 6-month 
group in high-risk disease patients with T4 or N2 (26). 
Patients with CAPOX were significantly more likely to 
develop adverse events of grade 3 or more when they had 
a baseline creatinine clearance (CCr) less than 50 mL/

www.globalhealthmedicine.com

Table 3. Multivariable analyses of patients with colorectal cancer at stage III (N = 2,718)

Variable

Postoperative chemotherapy
     Fluoropyrimidine monotherapy
     Oxaliplatin combined therapy
Age
     < 65
     ≥ 65
Sex
     Male
     Female
Colon/Rectum
     Colon
     Rectum
Histologic Type
     well/mod
     por/muc/sig/others
Stage
     IIIa
     IIIb
     IIIc
Pre CEA
     < 5 ng/mL
     ≥ 5 ng/mL

HR

1.43

1.25

0.86

1.09

2.00

2.30
4.57

1.43

95% CI

1.18, 1.73

1.07, 1.46

0.74, 1.01

0.93, 1.27

1.63, 2.47

1.65, 3.21
3.22, 6.49

1.13, 1.79

P-value

< 0.001

   0.006

   0.068

   0.311

< 0.001

< 0.001
< 0.001

   0.002

Adj. HR

1.11

1.36

0.83

1.21

1.47

2.36
4.45

1.19

95% CI

0.88, 1.38

1.14, 1.62

0.70, 0.99

1.02, 1.44

1.15, 1.88

1.65, 3.38
3.03, 6.53

0.92, 1.52

P-value

   0.380

< 0.001

   0.040

   0.032

   0.002

< 0.001
< 0.001

   0.183

HR

1.43

0.96

0.81

1.33

1.51

2.67
4.58

1.63

95% CI

1.22, 1.67

0.85, 1.09

0.71, 0.92

1.17, 1.50

1.26, 1.81

2.05, 3.47
3.46, 6.06

1.36, 1.95

P-value

< 0.001

   0.568

< 0.001

< 0.001

< 0.001

< 0.001
< 0.001

< 0.001

Adj. HR

1.14

1.04

0.79

1.41

1.18

2.78
4.38

1.39

95% CI

0.96, 1.36

0.91, 1.18

0.69, 0.90

1.24, 1.62

0.96, 1.45

2.10, 3.68
3.23, 5.93

1.14, 1.68

P-value

   0.139

   0.611

< 0.001

< 0.001

   0.110

< 0.001
< 0.001

< 0.001

OS (univariable) RFS (univariable) RFS (Multivariable)OS (Multivariable)

Reference Reference Reference Reference

Reference Reference Reference Reference

Reference Reference Reference Reference

Reference Reference Reference Reference

Reference Reference Reference Reference

Reference Reference Reference Reference

Reference Reference Reference Reference

OS, overall survival; RFS, relapse-free survival, well, well differentiated tubular adenocarcinoma; mod, moderately differentiated adenocarcinoma; 
por, poorly differentiated adenocarcinoma; muc, mucinous adenocarcinoma; sig, signet-ring cell carcinoma; pre CEA, pre-serum carcinoembryonic 
antigen.

https://www.globalhealthmedicine.com/site/supplementaldata.html?ID=55
https://www.globalhealthmedicine.com/site/supplementaldata.html?ID=55
https://www.globalhealthmedicine.com/site/supplementaldata.html?ID=55


Global Health & Medicine. 2022; 4(5):259-267.Global Health & Medicine. 2022; 4(5):259-267.

(264)

www.globalhealthmedicine.com

T
ab

le
 4

. F
re

qu
en

cy
 o

f a
dj

uv
an

t c
he

m
ot

he
ra

py

Tr
ea

tm
en

t
N

o 
ad

ju
va

nt
 c

he
m

ot
he

ra
py

Fl
uo

ro
py

rim
id

in
e 

m
on

ot
he

ra
py

O
xa

lip
la

tin
 c

om
bi

ne
d 

th
er

ap
y

O
th

er
s

Tr
ea

tm
en

t
N

o 
ad

ju
va

nt
 c

he
m

ot
he

ra
py

Fl
uo

ro
py

rim
id

in
e 

m
on

ot
he

ra
py

O
xa

lip
la

tin
 c

om
bi

ne
d 

th
er

ap
y

O
th

er
s

Tr
ea

tm
en

t
N

o 
ad

ju
va

nt
 c

he
m

ot
he

ra
py

Fl
uo

ro
py

rim
id

in
e 

m
on

ot
he

ra
py

O
xa

lip
la

tin
 c

om
bi

ne
d 

th
er

ap
y

O
th

er
s

* Pe
ar

so
n'

s C
hi

-s
qu

ar
ed

 te
st

.

Fe
m

al
e

N
 =

 2
,9

88

   
88

8 
(3

6.
1%

)
1,

23
4 

(5
0.

1%
)

 2
05

 (8
.3

%
)

 1
34

 (5
.4

%
)

R
ec

tu
m

N
 =

 2
,8

64

   
78

9 
(3

3.
9%

)
1,

12
4 

(4
8.

3%
)

   
25

1 
(1

0.
8%

)
16

3 
(7

.0
%

)

N
2a

N
 =

 9
92

23
2 

(2
7.

8%
)

42
8 

(5
1.

2%
)

12
7 

(1
5.

2%
)

49
 (5

.9
%

)

M
al

e
N

 =
 3

,8
46

1,
15

5 
(3

6.
7%

)
1,

48
5 

(4
7.

2%
)

30
9 

(9
.8

%
)

19
5 

(6
.2

%
)

C
ol

on
N

 =
 3

,8
03

1,
20

3 
(3

8.
0%

)
1,

55
2 

(4
9.

1%
)

25
2 

(8
.0

%
)

15
6 

(4
.9

%
)

N
1

N
 =

 4
,2

35

1,
33

9 
(3

6.
7%

)
1,

87
9 

(5
1.

4%
)

22
6 

(6
.2

%
)

20
9 

(5
.7

%
)

 N
2b

N
 =

 6
37

14
6 

(2
6.

6%
)

22
8 

(4
1.

5%
)

13
5 

(2
4.

6%
)

40
 (7

.3
%

)

A
ge

: ≤
 5

9
N

 =
 1

,6
74

26
1 

(1
9.

7%
)

76
1 

(5
7.

5%
)

21
0 

(1
5.

9%
)

92
 (6

.9
%

)

T1
-2

N
 =

 1
,0

76

29
6 

(3
4.

4%
)

47
0 

(5
4.

6%
)

52
 (6

.0
%

)
43

 (5
.0

%
)

A
ge

: 6
0-

69
N

 =
 2

,2
34

   
46

4 
(2

5.
5%

)
1,

06
3 

(5
8.

5%
)

   
18

1 
(1

0.
0%

)
 1

10
 (6

.1
%

)

T3
N

 =
 3

,7
86

1,
16

2 
(3

7.
3%

)
1,

50
1 

(4
8.

2%
)

28
4 

(9
.1

%
)

16
9 

(5
.4

%
)

II
Ia

N
 =

 8
27

23
8 

(3
3.

7%
)

40
0 

(5
6.

7%
)

32
 (4

.5
%

)
36

 (5
.1

%
)

A
ge

: 7
0-

79
N

 =
 1

,9
73

  6
46

 (3
9.

3%
)

  7
79

 (4
7.

4%
)

11
7 

(7
.1

%
)

10
3 

(6
.3

%
)

T4
N

 =
 1

,8
42

  5
34

 (3
5.

0%
)

  7
17

 (4
7.

0%
)

  1
69

 (1
1.

1%
)

10
7 

(7
.0

%
)

II
Ib

N
 =

 3
,8

42

1,
18

5 
(3

5.
9%

)
1,

67
5 

(5
0.

7%
)

 2
50

 (7
.6

%
)

 1
92

 (5
.8

%
)

A
ge

: ≥
 8

0
N

 =
 9

53

67
2 

(8
2.

2%
)

11
6 

(1
4.

2%
)

  6
 (0

.7
%

)
24

 (2
.9

%
)

II
Ic

N
 =

 1
,0

20

26
6 

(3
0.

5%
)

38
2 

(4
3.

9%
)

16
4 

(1
8.

8%
)

59
 (6

.8
%

)

P-
va

lu
e*

< 
0.

00
1

P-
va

lu
e*

< 
0.

00
1

P-
va

lu
e*

< 
0.

00
1

P-
va

lu
e*

0.
06

3

P-
va

lu
e*

< 
0.

00
1

P-
va

lu
e*

< 
0.

00
1

Fi
gu

re
 4

. O
ve

ra
ll 

su
rv

iv
al

 (O
S)

 o
f S

ta
ge

 II
IA

/I
II

B
/I

II
C

 c
ol

or
ec

ta
l c

an
ce

r 
by

 th
e 

T
N

M
 c

la
ss

ifi
ca

tio
n 

af
te

r 
th

e 
co

va
ri

at
e 

ad
ju

st
m

en
t.



Global Health & Medicine. 2022; 4(5):259-267.Global Health & Medicine. 2022; 4(5):259-267.

(265)

min (24). Based on this, we amended the protocol and 
added a CCr of more than 30 mL/min to the eligibility 
criteria; the CapeOX regimen was then initiated with a 
decreased dose of capecitabine of 1,500 mg/m2 from 2,000 
mg/m2 per day in patients with a CCr of 30 to 50 mL/
min and/or who were > 70 years old. The combination 
with oxaliplatin compromised the maximum tolerated 
dose of capecitabine due to toxicity. Therefore, caution 
should be exercised when interpreting the results of this 
clinical trial, particularly those related to the combination 
of oxaliplatin as adjuvant chemotherapy. We observed a 
significant efficacy of fluoropyrimidine monotherapy in 
this Japanese real-world study. Capecitabine was superior 

to S-1 for stage III patients in the previous JCOG0910 
study (21). This drug also seemed to be more effective 
than UFT/LV, S-1, 5-FU/ l-LV/ oxaliplatin therapy in our 
current study, which used real world data (Figure 6).
 Based on the results of previous adjuvant trials, 
oxaliplatin-combined regimens are considered standard 
adjuvant chemotherapy for patients with stage III colon 
cancer especially in Western countries. On the other hand, 
fluoropyrimidine monotherapies elicit favorable results 
when used as adjuvant chemotherapy in Japan, and are 
comparable to oxaliplatin-combined regimens that are 
used in Western countries. There are two factors that may 
contribute to a better outcome: D3 lymph node dissection 

www.globalhealthmedicine.com

Figure 6. Overall survival (OS) and relapse-free survival (RFS) of stage III colorectal cancer by regimen. 5-FU, 
5-fluorouracil; l-LV, l-leucovorin; UFT, tegafur-uracil ; LV, leucovorin.

Figure 5. Overall survival (OS) and relapse-free survival (RFS) at stage III colon cancer with any T, N1 or N2 by the TNM 
classification.
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and thorough pathological examinations (28-30). Standard 
colon cancer surgery in the West employs resection of a 
long portion of the colon with limited central lymph node 
dissection (31). On the other hand, in Japan, resection of a 
shorter section of the colon is accompanied by extensive 
lymph node dissection in the central direction (D3 lymph 
node dissection) (32). Therefore, the physical location 
of the dissected lymph nodes is quite different in the two 
geographic locations, even if the number of dissected 
lymph nodes is similar (33). In the West, lymph nodes 
are removed from excised specimens, fixed with formalin 
and submitted for pathological examination. However, 
in Japan lymph nodes are removed from fresh excised 
specimens before formalin fixation and submitted for 
pathological examination after formalin fixation. Studies 
of large numbers of colon cancer patients from Japan and 
the United States revealed that 12 or more lymph nodes 
were examined in 68% and 37% of patients, respectively 
(34,35). Such differences in the frequency with which 
a given number of lymph nodes are examined may 
contribute to stage migration. Therefore, extrapolating the 
results from trials of adjuvant chemotherapy in Europe 
and the United States to the situation in Japan is not 
appropriate. Rather, clinical evidence based on Japanese 
surgery and pathological examination data should be used 
to guide treatment of patients in Japan.
 In conclusion, adjuvant chemotherapy using 
fluoropyrimidines without oxaliplatin for stage III 
colorectal cancer elicited a significant effect on OS. 
Fluoropyrimidine monotherapy should be chosen for 
many Japanese colorectal cancer patients based on our 
analysis of real-world big data. Optimal chemotherapy in 
the adjuvant setting for colorectal cancer should therefore 
be chosen based on the medical environment in each 
country.
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Introduction

Due to an exceptionally long-life expectancy and low 
birth rate, Japan has become the world's most super-aged 
country with 28.4% of its population aged ≥ 65 years 
in 2019 (1). This population aging will be accompanied 
by an increasing number of functionally impaired older 
persons with difficulty in regularly visiting health 
facilities to receive care. The Ministry of Health, Labour 
and Welfare of Japan is promoting home care as part of 
overarching efforts toward realizing regional medical 
care goals and developing community-based integrated 
care systems (2). Accordingly, home care will play 
an increasingly prominent role in Japan's healthcare 
system.
 Infectious diseases are among the most frequently 
encountered health problems in older persons living 
at home (3).  The minimization of preventable 
hospitalizations can help to contain rising healthcare 
costs and resource consumption in an aging population. 
Although it is important for home care service providers 
to link with hospitals when necessary, a previous study 
reported that approximately 80% of older patients with 
infection-induced fever were successfully treated at home 

(4). This indicates that the home-based management 
of infections is a potentially important element in 
reducing hospitalizations. However, widespread overuse 
of antibiotics can lead to increases in adverse events 
and antibiotic resistance, thereby causing harm to both 
patients and society (5). For example, a recent study 
reported that antibiotic-resistant bacteria were detected 
in 24 (14.9%) of 161 older persons receiving home care 
in Okinawa (6). The quantity of antibiotics administered 
at home is likely to rise as home care services become 
more prevalent, resulting in a growing need to apply 
antimicrobial stewardship practices in home care 
settings.
 Despite the need to ensure appropriate infectious 
disease management in home care, little is known 
about these current practices in Japan. Therefore, we 
conducted a questionnaire study to elucidate the testing 
and treatment strategies of home care physicians for 
suspected infections in older patients.

Study design and information collection

Study subjects: We conducted a questionnaire study 
targeting 36 physicians providing home care between 
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June 20 and August 19, 2018. The physicians were 
employed by 13 clinics operated by the Yushoukai 
Medical Corporation (Tokyo, Japan). These clinics 
specialize in providing home care within the Greater 
Tokyo Area, and offer a wide variety of home-based 
treatments such as pediatric care, chronic disease 
management, cancer care, and geriatric care.
 Questionnaire: We developed a questionnaire 
to gather information on the respondents' testing 
and treatment strategies for hypothetical patient 
scenarios. Although there is a wide variety of baseline 
characteristics and underlying diseases among home 
care patients, our scenarios focused on older patients 
with terminal cancer. First, the questionnaire collected 
information on the following respondent characteristics: 
number of years since graduation, medical specialty, full-
time/part-time employment at the clinic, and certification 
as an infectious disease specialist. The questionnaire then 
presented three patient case scenarios, and respondents 
were asked to select answers on their testing and 
treatment strategies for each scenario. Scenarios 1, 2, and 
3 were indicative of suspected aspiration pneumonia, 
suspected pyelonephritis, and suspected neoplastic fever, 
respectively. The questionnaire also included a follow-up 
scenario and question for Scenario 3.
 Questions: For each scenario, respondents were asked 
about their testing and treatment strategies. Questions 
on testing included whether the respondents would 
obtain past bacterial culture results from the previous 
physicians, and which bacterial culture tests they would 
perform. Questions on treatments included whether 
they would initiate oral or parenteral antibiotic therapy, 
whether they would observe the patient without initiating 
antibiotic therapy, or whether they would refer the 
patient to a hospital. To detect differences in strategies 
according to medical and long-term care resource 
availability, respondents answered these questions for 
two different situations: own-home care (if the patient 
was living in his/her personal home) and residential care 
(if the patient was living at a residential care facility). If 

respondents chose to administer antibiotics, they were 
asked to specify the antibiotic type(s) that they would 
select for oral and parenteral administration. In the 
follow-up scenario for Scenario 3, we asked the duration 
of antibiotic administration after the patient's fever 
subsided. Detailed questions are shown in Supplementary 
Table S1 (https://www.globalhealthmedicine.com/site/
supplementaldata.html?ID=56).
 Analysis: The proportions of the various responses 
were compared. Due to the small sample size, the 
comparison only involved descriptive analyses without 
statistical inference.
 Ethical considerations: The study was approved 
by the institutional review boards of the National 
Center for Global Health and Medicine (Approval 
Number: NCGM-G-002518-00) and Yushoukai Medical 
Corporation (Approval Number: 001).

Physician practices in home care settings for 
aspiration pneumonia, pyelonephritis, and neoplastic 
fever

The questionnaire was sent to 36 physicians, of which 
25 responded (response rate: 69.4%). The median 
duration since graduation was 14 years (interquartile 
range: 13-17 years). Among the respondents, 16 (64.0%) 
were internists, 7 (28.0%) were surgeons, 3 (12.0%) 
were anesthesiologists, and 1 (4.0%) did not respond. 
Physicians employed full-time at the clinics accounted 
for 80% of the respondents, and only one respondent 
(4.0%) was a certified infectious disease specialist.
 The responses for the selected tests in each scenario 
are shown in Table 1. The proportions of respondents 
who would obtain past bacterial culture results from 
previous physicians were 64.0% for own-home care 
and 60.0% for residential care in Scenario 1 (aspiration 
pneumonia), 44.0% for both own-home care and 
residential care in Scenario 2 (pyelonephritis), and 44.0% 
for both own-home care and residential care in Scenario 
3 (neoplastic fever). The proportions of respondents who 
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Table 1. Selected tests in each scenario (n = 25)

Selected tests

Scenario 1 (Suspected aspiration pneumonia)
     Obtain past bacterial culture results 
     Sputum culture
     Blood culture
Scenario 2 (Suspected pyelonephritis)
     Obtain past bacterial culture results 
     Urine culture
     Blood culture
Scenario 3 (Suspected neoplastic fever)
     Obtain past bacterial culture results 
     Sputum culture
     Urine culture
     Blood culture

Own-home care

16 (64.0)
19 (76.0)
  8 (32.0)

11 (44.0)
19 (76.0)
10 (40.0)

11 (44.0)
  9 (36.0)
  6 (24.0)
  7 (28.0)

Values are presented as n (%).Own-home care refers to care provided to patients living at home, whereas residential care refers to care provided to 
patients living at a residential facility.

Residential care

15 (60.0)
20 (80.0)
  8 (32.0)

11 (44.0)
19 (76.0)
10 (40.0)

11 (44.0)
  9 (36.0)
  6 (24.0)
  7 (28.0)
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quinolones for oral antibiotics.
 This questionnaire study examined infectious disease 
management practices by home care physicians in Japan. 
The analysis shed light on the respondents' choices for 
testing and treatment in three scenarios that described 
cases of suspected aspiration pneumonia, pyelonephritis, 
and neoplastic fever in older patients with terminal 
cancer.
 The study's major findings are as follows: first, only 
approximately 60% and 40% of respondents chose to 
obtain past bacterial culture results for Scenarios 1 and 
2, respectively. Since previous bacterial culture results 
can guide antibiotic selection (7), obtaining information 
about previous test results when a patient transitions from 
hospital to home care is a prudent practice. The findings 
showed that preparing cultures from infected organs 
before administering antibiotics is relatively common, 
even in home-care settings. However, obtaining blood 
cultures is not a common practice. Occasionally, blood 
cultures detect the causal microorganisms of bacteremia 
and provide useful microbiological information to the 
doctors. However, guidelines of infectious diseases 
evaluation in long-term care facilities (LTCF) developed 
by Infectious Diseases Society of America (IDSA) 
suggests limited use of blood cultures due to the 
difficulty of bacteremia treatment in home-care settings 
(8). Due to the numerous limitations of consultation 
time, equipment, and treatment availability in home care, 
infectious disease management is not always required to 
be performed with the same level of detail and regularity 
as that in hospital care.
 The respondents tended to select oral antibiotics for 
Scenario 1 and parenteral antibiotics for Scenario 2. Oral 
antibiotics can be used to effectively treat complicated 
pyelonephritis (9), and Japanese guidelines recommend 
oral antibiotics as first-line therapy for mild-to-moderate 
infections (10). Recommendations of oral antibiotics 
toward complicated pyelonephritis could be encouraged 

would obtain a sputum culture in Scenario 1 were 76.0% 
for own-home care and 80.0% for residential care, and 
the proportions of respondents who would obtain a urine 
culture in Scenario 2 were 76.0% for both own-home 
care and residential care. In contrast, the proportions of 
respondents who would obtain a sputum or urine culture 
in Scenario 3 were much lower at 36.0% and 24.0%, 
respectively (both own-home care and residential care). 
Similarly, the proportions of respondents who would 
obtain blood cultures for Scenarios 1, 2, and 3 were low 
at 32.0%, 40.0%, and 28.0%, respectively (both own-
home care and residential care).
 The responses for the selected treatments in each 
scenario are shown in Table 2. The proportions of 
respondents who would observe the patients without 
initiating antibiotic therapy were 8.0% for own-home 
care and 12.0% for residential care in Scenario 1, 12.0% 
for both own-home care and residential care in Scenario 
2, and 80.0% for both own-home care and residential 
care in Scenario 3. In Scenario 1, a higher proportion of 
respondents chose to initiate oral antibiotic therapy than 
parenteral antibiotic therapy (60.0% vs. 32.0% in own-
home care and 48.0% vs. 40.0% in residential care); 
however, this pattern was reversed in Scenario 2 (32.0% 
vs. 56.0% for both own-home care and residential care). 
None of the respondents chose to refer the patient to a 
hospital in any scenario. For the follow-up question in 
Scenario 3, 44.0% of respondents chose to discontinue 
the prescribed antibiotics, whereas 52.0% of respondents 
would continue antibiotic therapy for a total of one week. 
The remaining 4.0% did not respond to this question. 
None of the respondents chose to continue antibiotic 
therapy for two weeks or to change antibiotics.
 Responses for the selected antibiotics in each 
scenario are shown in Supplementary Table S2 (https://
www.globalhealthmedicine.com/site/supplementaldata.
html?ID=56). In all scenarios, there was a general trend 
to select cephalosporins for parenteral antibiotics and 
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Table 2. Selected treatments in each scenario (n = 25)

Selected treatments

Scenario 1 (Suspected aspiration pneumonia)
     Observe without initiating antibiotic therapy
     Initiate oral antibiotic therapy
     Initiate parenteral antibiotic therapy
     Refer the patient to a hospital
Scenario 2 (Suspected pyelonephritis)
     Observe without initiating antibiotic therapy
     Initiate oral antibiotic therapy
     Initiate parenteral antibiotic therapy
     Refer the patient to a hospital
Scenario 3 (Suspected neoplastic fever)
     Observe without initiating antibiotic therapy
     Initiate oral antibiotic therapy
     Initiate parenteral antibiotic therapy
     Refer the patient to a hospital

Own-home care

2 (8.0)
15 (60.0)
  8 (32.0)
0 (0.0)

  3 (12.0)
  8 (32.0)
14 (56.0)
0 (0.0)

20 (80.0)
2 (8.0)

  3 (12.0)
0 (0.0)

Values are presented as n (%).Own-home care refers to care provided to patients living at home, whereas residential care refers to care provided to 
patients living at a residential facility.

Residential care

  3 (12.0)
12 (48.0)
10 (40.0)
0 (0.0)

  3 (12.0)
  8 (32.0)
14 (56.0)
0 (0.0)

20 (80.0)
2 (8.0)

  3 (12.0)
 0 (0.0)
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more to avoid unnecessary parenteral drug administration 
and reduce the workload of medical staff and caregivers. 
Next, 80% of respondents chose to observe the patient 
without initiating antibiotic therapy for Scenario 3. This 
finding indicates that the majority of our respondents 
prioritized the diagnostic process over immediately 
starting antibiotic therapy. For the follow-up question in 
Scenario 3, approximately half of the respondents chose 
to discontinue the prescribed antibiotics, whereas the 
other half chose to continue therapy for one week. The 
early discontinuation of antibiotics for neoplastic fever 
cases represents a more judicious approach that prevents 
antibiotic resistance.
 In the selection of antibiotic types, we observed 
a general trend toward cephalosporins for parenteral 
antibiotics and quinolones for oral antibiotics, regardless 
of scenario or own-home/residential care. We posit that 
this was influenced by the availability of antibiotics 
that only require a single daily dose (ceftriaxone for 
parenteral administration and levofloxacin for oral 
administration), which makes it easy to prescribe 
in home care settings. However, guidelines do not 
recommend these antibiotics for aspiration pneumonia 
(11), which occurs relatively frequently at home, due to 
their ineffectiveness against anaerobic bacteria.
 The findings indicate the complexity of testing and 
treatment during infectious disease management. In 
order to standardize the quality and testing and treatment 
practices for infectious diseases in home-care settings, 
formulating guidelines of best practices for infectious 
disease management in home care should be considered. 
Currently, many guidelines regarding infection control 
and prevention have been developed for home-care 
settings because of the COVID-19 pandemic (12,13). 
However, guidelines regarding management of infectious 
diseases are otherwise scarce. IDSA guidelines for the 
management of infectious diseases in LTCF, updated in 
2008, are well designed and provide useful information 
to doctors about home-care management of infectious 
diseases (8). However, these guidelines do not address 
treatment of diseases, and only target LTCF and not 
nursing home or patient's own home. Furthermore, 
American and Japanese home-care settings are different, 
potentially requiring domestic guidelines in Japan.
 This study has several limitations. First, the sample 
may be vulnerable to selection bias because the 
respondents were all affiliated with the same medical 
corporation, and our findings may not be representative 
of all home care physicians in Japan. Second, the study 
used a questionnaire, and is therefore susceptible to 
response bias where respondents tend to select socially 
desirable answers. Third, although our questionnaire 
provided detailed information on the patient 's 
characteristics in each scenario, it did not specify the 
differences between own-home care and residential care. 
For example, differences in the availability of caregivers 
around a patient can influence a physician's decisions.

 In conclusion, our questionnaire-based analysis 
explored the current testing and treatment strategies 
for infectious diseases in home care settings. Future 
studies should examine the formulation of guidelines to 
standardize home care and improve antibiotic use in this 
field.
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Introduction

A woman is considered infertile when she fails to 
conceive after at least 12 uninterrupted months 
of unprotected sexual activity (1). Research has 
increasingly indicated that the most common causes 
of infertility, such as polycystic ovary syndrome, 
endometriosis, fibroids, and diminished ovarian reserve, 
may lead to chronic morbidity later in life (2). These 
couples have been burdened with a heavy financial and 
mental toll, as well as a major expenditure of time spent 
on care, posing various challenges for the healthcare 
system (3). 
 Anxiety and depression are highly prevalent in 
infertile patients and their partners (4), and their distress 
could adversely impact themselves, their family, and 
their healthcare team. The specific impacts of anxiety 
and depression on infertile women are: i) symptoms 
of anxiety or depression are often characterized as 
the most upsetting experience in their lives (5); ii) 

patients suffering from psychological distress are more 
likely to lose confidence and terminate treatment; iii) 
the prevalence of psychological distress may lead to 
lower pregnancy rates; and iv) they pose additional 
challenges for the healthcare team. As the demands 
on the healthcare system continue to grow, delayed 
access to treatment, increased healthcare costs, and 
poor clinical outcomes lead to patient dissatisfaction, 
misunderstanding, and anxiety (6). '
 The goal of infertility treatment is to maximize 
the chances of infertile women becoming mothers, 
and much needs to be done (7). A physician-nurse 
partnership is characterized by open communication, 
respect, and trust, as well as shared decision-making (8). 
An effective physician-nurse partnership can improve 
the quality of care, patient outcomes, and satisfaction 
among nurses and physicians and also decrease the 
cost of healthcare (9). Recent advances in information 
technology, such as the Internet, have revolutionized 
access to health information. Patients can use the 
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Internet to access a wide range of information and 
obtain support. Use of online systems also minimized 
face-to-face support during the COVID-19 pandemic 
(10). 
 The current study was designed as a multi-center 
prospective study to assess if a physician-nurse 
partnership benefits infertile patients who opted to 
receive assisted reproductive treatment. Scores on 
a self-rating anxiety scale (SAS) and a self-rating 
depression scale (SDS) were used as the primary 
endpoint to assess the patients' anxiety and depression. 
In addition, data on time spent as an outpatient and 
the frequency of using online platforms were collected 
in accordance with the hypothesis that a physician-
nurse partnership could reduce patients' anxiety and 
depression and be associated with a favorable outcome.

Study design and data collection

Study design

This study was a multi-center prospective study 
conducted from January 2018 to December 2021 at 
the Obstetrics and Gynecology Hospital of Fudan 
University and Shanghai Ninth People's Hospital. 
Informed consent was obtained, and all patients agreed 
to participate in this study. The study subjects were 
married females (24-40 years of age) who failed to 
conceive regularly for more than one year during 
unprotected sexual intercourse and who opted to 
receive assisted reproductive treatment. Women who 
violated the protocol of this study or who refused to 
continue treatment were excluded. Male infertility was 
excluded from this study. This study was conducted in 
accordance with the Declaration of Helsinki, and it was 
approved by the Ethics Committee of Obstetrics and 

Gynecology Hospital of Fudan University (2019-57).

 Subjects

One hundred and eighty patients who had provided 
informed consent in writing were randomly assigned 
to a physician-nurse partnership group (n = 90) or 
a routine treatment group (n = 90) between January 
1, 2018, and December 31, 2021. All of the subjects 
(180, 100%) completed the study, and no patients were 
excluded from the efficacy analysis. Patients' mean age, 
body mass index (BMI), duration of infertility, history 
of smoking, obstetric history, and one's reason for 
opting to receive assisted reproductive treatment were 
noted (Table 1).

Procedures

In the physician-nurse partnership group, patients 
received guidance and health education via online 
healthcare platforms (including the Haodf app, WeChat 
app, or Xingren doctor app). As part of the physician-
nurse partnership: i) patients who opt to receive 
assisted reproductive treatment are required to register 
with at least one of the online healthcare apps and 
to upload their medical records, ii) a nurse creates 
medical records for the patient, iii) a physician makes 
an appointment with the patient after reviewing records 
uploaded to the online platform and the physician then 
conducts a further examination, he or she makes a 
diagnosis, and he or she prescribes medication, iv) the 
physician conducts an in-person assessment of follicular 
development via transvaginal ultrasonography in which 
the nurse participates, and v) the physician and nurse 
answer patients' questions weekly on the platform and 
provide education about common problems to enhance 
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Table 1. Baseline characteristics of infertile patients

Variables

Age, years, mean (SD)
BMI, kg/m2, mean (SD)
Duration of infertility, years, mean (SD)
History of smoking, n (%)
Prior pregnancy outcomes, n (%)
     Full-term pregnancy
     Preterm pregnancy
     Biochemical pregnancy
     Spontaneous abortion
     No pregnancy
Reason for opting to receive assisted reproductive treatment, n (%)
     Diminished ovarian reserve
     Endometriosis
     Polycystic ovary syndrome
     Uterine leiomyoma
     Unexplained infertility

Total
(n = 180)

33.0 (4.2)
21.6 (2.4)
  2.8 (1.8)

     85 (47.2)
-

   13 (7.2)
     5 (2.8)

      20 (11.11)
     27 (15.0)
   115 (63.8)

-
     37 (20.5)
   14 (7.8)
   14 (7.8)

    31 (17.2)
     84 (46.7)

BMI: body mass index. 

Physician-nurse partnership 
group (n = 90)

33.0 (4.0)
21.6 (2.5)
  3.0 (1.5)

    49 (54.4)
-

       9 (10.0)
     2 (2.2)
     7 (7.8)

     11 (12.2)
     61 (67.7)

-
     19 (21.1)
     6 (6.7)

       9 (10.0)
     16 (17.8)
     40 (44.4)

Routine treatment 
group (n = 90)

32.8 (4.3)
21.7 (2.4)
  2.7 (2.0)

     52 (57.8)
-

     4 (4.4)
     3 (3.3)

     13 (14.4)
     16 (17.8)

  54 (60)
-

     18 (20.0)
     8 (8.9)
     5 (5.5)

     15 (16.7)
     44 (48.9)

p

0.695
0.781
0.198
0.652
    -
0.150
0.650
0.155
0.297
0.277
    -
0.854
0.310
1.239
0.844
0.357
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Creation of a physician-nurse partnership via online 
healthcare platforms for infertile women

A physician-nurse partnership decreased anxiety and 
depression scores

There is increasing evidence that depression and 
anxiety are highly prevalent among infertile women 
(12). Thus, more attention needs to be paid to them and 
they need to be helped to overcome their psychological 
problems. Communication is essential in relationships 
and is highly correlated with better patient adherence 
to medical care. Patient-nurse, patient-physician, and 
physician-nurse communications are essential parts 
of the physician-nurse partnership and significantly 
impact patient outcomes (13). Since communication 
skills are one of the core requirements of doctors' and 
nurses' competency, practical strategies are highly 
recommended (14). Here, an effective physician-nurse 
partnership was put into practice and communication 
among patients, physicians, and nurses was enhanced, 
providing patients with a full understanding of their 
physical and mental condition. Results indicated that 
SAS and SDS scores for the physician-nurse partnership 
group decreased significantly compared to scores for 
the routine treatment group (Table 2), indicating that 
the physician-nurse partnership alleviated anxiety and 
depression in infertile patients.

A physician-nurse partnership reduced the waiting time 
as an outpatient and increased the frequency of using 
online platforms

Waiting time is a notable phenomenon in publicly 
funded healthcare systems (15). The process from 
registration, waiting, examination, and receiving a 
diagnosis to received medication  usually takes several 
hours. Fertility is very time-sensitive because one of 
the most significant factors affecting the success of 
assisted reproductive treatment is a female's age. Time 

communication between patients and the physician and 
nurse.
 In the routine treatment group, patients seek to 
receive treatment conventionally: i) a patient who 
opts to receive assisted reproductive treatment makes 
an appointment offline or online, ii) a nurse creates 
medical records for the patient, iii) a physician conducts 
a further examination, he or she makes a diagnosis, 
and he or she prescribes medication, iv) the physician 
conducts an in-person assessment of follicular 
development via transvaginal ultrasonography, and v) 
the patients is verbally instructed during the process. 

Outcome measures

As per the study schedule, effectiveness outcomes were 
evaluated after two weeks. The primary outcomes were 
the SAS and SDS scores, which were used to assess 
anxiety and depression (11). Both the SAS and SDS 
have 20 items, each of which was scored on a scale of 
1-4 points. The SAS and SDS scores are 1.25 times 
the total raw scores. The overall severity is assessed 
on a scale of 25 to 100, where higher scores indicate 
greater severity. Secondary outcomes were the waiting 
time as an outpatient and the frequency of using online 
platforms. All adverse events were recorded during 
the study. With the nurse's help, all of the patients 
completed visits in person or by telephone.

Statistical analysis

Data were expressed as the mean ± standard deviation 
(SD). Statistical analyses were performed using the 
software SPSS 23.0. Differences between the two 
groups were compared using the Mann-Whitney U 
test. A paired t-test was used to compare the results in 
each group to the baseline indicators, including age, 
BMI, and duration of infertility. The chi-square test was 
used to compare the history of smoking. P < 0.05 was 
considered statistically significant.
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Table 2. Comparison of anxiety and depression assessments, the waiting time as an outpatient, and the frequency of using 
online platforms

Variables

Anxiety and depression assessments
     SAS score†

     SDS score†

The waiting time as an outpatient
     Waiting time
The frequency of using online platforms
     Times

    Before

54.1 (6.7)
54.9 (7.2)

-

-

Data are expressed as the mean (SD). SAS: self-rating anxiety scale; SDS: self-rating depression scale. †Scores range from 25 to 100, with higher 
scores indicating greater severity.

p 

< 0.001
< 0.001 

-

-

    After

50.6 (4.6)
50.8 (4.7) 

  4.0 (1.1)

  4.2 (2.0)

    Before

54.0 (6.4)
54.9 (7.2)

-

-

p 

0.307
0.047

-

-

    After

52.7 (4.3)
53.7 (3.0)

  4.6 (1.1)

  2.5 (0.7)

    Before

54.1 (7.0)
54.8 (7.1)

-

-

p 

< 0.001
< 0.001

-

-

    After

48.4 (4.0)
48.0 (4.3)

  3.4 (0.9)

  6.1 (0.9)

p
 

   0.004
   0.001

< 0.001

< 0.001

Total (n = 180) Routine treatment 
group (n = 90)

Physician-nurse partnership 
group (n = 90)
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spent waiting for treatment is detrimental for these 
patients. Reducing the waiting time as an outpatient 
may reduce the time required for treatment. Approaches 
can be adopted by clinical services to reduce patients' 
waiting time (16). Online resources are commonly 
used by patients to understand illnesses better and to 
obtain advice from physicians, thus improving the 
patient-physician relationship (17). In the current 
study, online healthcare platforms, including the 
Haodf app, WeChat app, and Xingren doctor app, were 
accessible to patients, allowing patients to register 
with these platforms and to understand their care. 
Patients can consult with medical personnel via these 
online healthcare platforms. The waiting time for 
healthcare was reduced, and patients chose to use the 
online healthcare platforms once they were informed 
of their benefits. The platforms helped to provide 
regular feedback to patients, physicians, and nurses. 
Use of online platforms, such as medical applications 
(apps) or WeChat, was recommended to patients, and 
the frequency of their use of online platforms during 
the study was determined. Online platforms were used 
more often by the physician-nurse partnership group 
than by the routine treatment group (Table 2).
 Effective health interventions are a priority for 
future infertility research, and effective interventions 
in patient-centered care are still needed (18). In 
conclusion, an effective physician-nurse partnership 
was put into practice, via online platforms, and this 
approach helped to alleviate patient anxiety and 
depression, reduce their waiting time, and make are 
more efficient. The sincere hope is that this physician-
nurse partnership will be embraced and used as a 
beneficial intervention. 
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More than 2 years has passed since the extensive 
spread of coronavirus disease 2019 (COVID-19), and 
several waves of the infection have come and gone. 
In particular, the fifth wave in Japan saw a rapid 
increase in the number of patients with COVID-19 
nationwide (Figure 1) (1), which also led to an increase 
in patients with severe COVID-19 (hereinafter referred 
to as severely ill patients) hospitalized at the National 
Center for Global Health and Medicine (NCGM) as 
well as mortality (Figure 2). This led to a mounting 
physiological and psychological burden, causing anxiety 
for the staff treating and caring for those patients. 
Numerous studies in Japan and abroad have reported 
the mental health problems that healthcare professionals 
have faced during the COVID-19 pandemic (2-5). 
Moreover, the NCGM has been forced to restrict visits 
to inpatients since March 2020 for infection control 
purposes, further increasing the burden on the patients 
themselves and the medical staff that care for them.
 This report discusses the Psychiatric Liaison Team's 
efforts in a ward for severely ill patients in which 
patients with severe COVID-19 were being treated and 
cared for during the fifth wave of the pandemic.
 The Psychiatric Liaison Team is a team whose 
multidisciplinary staff, including physicians, nurses, 
pharmacists, and clinical psychologist, collaborate with 

physicians and nurses in charge of each department to 
bridge the gap between psychiatric care and physical 
care and to provide more comprehensive medical care 
to inpatients. The activities of the Team are expected 
to increase the effectiveness of medical care (6). 
The NCGM's Psychiatric Liaison Team (hereinafter 
referred to as "the Team") consists of individuals from 
multiple professions, namely psychiatrists, a certified 
nurse specialist in psychiatric mental health nursing, 
and a psychotherapist. Capitalizing on their expertise, 
they provide team medical care to inpatients and their 
families who find themselves in complicated social and 
psychological states.

Circumstances for severely ill patients and their 
families

The impact of the ban on visitation was greater than 
expected for severely ill patients and their families 
and the medical staff in the ward in question. Patients' 
families experienced various hardships and internal 
conflicts, such as not knowing the patient's status and 
being unable to touch the patient, much like the severely 
ill patients themselves. Nurses working on the ward had 
to spend many hours responding to phone calls from 
patients' families who were barred from visitation (at 
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times, the families would express demands, requests, 
anxiety, and anger), which sometimes interfered with 
other work.
 Doctors and nurses who treat and care for severely 
ill patients who require advanced medical care have also 
been under heavy stress. When briefing families about 
patients' conditions, doctors often have to convey the 
difficult details of the patient's condition, which would 
normally require careful family support. However, 
adequate family support was not provided due to the 
heavy workload of nurses in charge of the site.
 Moreover, severely ill patients with cluster 
infections in the family had family members who had 
been instructed to stay at home or who were admitted 
to other hospitals, which prevented some families from 
visiting the NCGM. In such circumstances, even serious 
details about a patient's condition had to be explained 
over the telephone, which meant that hospital staff could 
not correctly ascertain the family's response after the 
briefing. In one case, the ward staff could not intervene 
even though the family was grieving profoundly and 

they had trouble accepting the situation. In August 2021, 
the ward's Head Nurse and a department doctor provided 
the Team with information about these situations.

What was expected of the Team

Soon after the briefing session by the ward's Head Nurse 
and a department doctor, the Team's psychiatric nursing 
specialist and psychotherapist solicited opinions about 
the Team's role. They confirmed that the following was 
needed from the Team: i) for a member of the liaison 
team to be in attendance to provide psychological 
support to the patients' families during a briefing 
session, which is expected to induce profound grief 
and shock in patients' families; ii) to follow-up with the 
patients' families about the patient's condition after the 
briefing session (to continue to meet with and provide 
psychological support to the patients' families); iii) to 
arrange online visits by families (from a location outside 
the hospital, such as at home) because some could 
not visit the hospital; and 4) to provide mental health 
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Figure 1. New positive cases/cases of severe disease in Tokyo, Japan. Data from the Ministry of Health, Labor, and Welfare.

Figure 2. Number of hospitalizations/deaths due to COVID-19 in this hospital from January 2020 to July 2022.
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support to the nursing team working in the ward for 
severely ill patients.

What the Team has done

The following support was provided based on the ward's 
needs: i) patient family support: the Team's psychiatric 
nursing specialist or psychotherapist oversaw the 
briefing sessions on the patient's condition and online 
visits by the patient's family. They provided support so 
that the family could readily communicate with doctors 
and nurses, ask questions, and understand the patient's 
current situation. Through interviews with the families, 
they evaluated and confirmed the physical condition 
and psychological state of the family and also provided 
self-care education (sleep hygiene guidance, ideas about 
what to eat, and relaxation breathing); ii) bereaved 
family care: for the family members of patients who died 
of COVID-19, the Team arranged a setting in which the 
Team could continue to interview the family if they so 
wished, and they informed the family members to that 
effect; iii) made arrangements for online visits: the Team 
consulted with the department in charge at the hospital 
based on the Team's experience with prior online visits 
to see if online visits could be made from the outside 
(outside the hospital, such as from the patient's home), 
but external online visits were not possible; and iv) 
mental health support for the ward-based nursing 
team: the psychiatric nurse of the Team and clinical 
psychologist in the staff consultation department of the 
NCGM conducted mental health briefing sessions and 
relaxation sessions for the nursing team on the ward.

Effects of the Team's involvement

There were nine cases in which a member of the Team 
oversaw briefing sessions on the patient's condition and 
online visits by the patient's family as a form of family 
support. Patients' families had many positive things to 
say about the briefing sessions and online visits, such 
as "I was relieved to see my loved one's actual state 
on the iPad screen. Being able to convey my feelings 
to my loved one was nice" and "I am very thankful to 
the doctors and nurses who are doing their best." The 
bereaved families of patients who died of COVID-19 
were informed that the Team can continue providing 
bereavement care, but no family members have 
requested it so far.
 Changes in the ward staff were also noted; the 
doctors of the ward said that "the Team helped to 
reduce the burden of the briefing sessions on the 
patient's condition and providing family support" and 
"this provides us with a new system to deal with a 
rapid increase in COVID-19 infections and hospital 
admissions going forward." The Team's involvement 
affected the patients' families and it provided support to 
on-site staff.
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Next steps for the Team

The Team has not been asked to care for a bereaved 
family thus far, but a study has reported that the need for 
bereaved family care is increasing due to the COVID-19 
pandemic (7), and the creation of a system for bereaved 
family care will need to be considered in the future 
(providing information to bereaved families and greater 
access to bereaved family care).
 Online visits both connect patients with their 
families and also connect patients' families with 
healthcare professionals. Patients' families need to be 
given safe places and ways to watch over their ill family 
member so that they are better prepared to accept the 
patient's death, and bereaved families need to receive 
specialized support even after the patient's death (8). 
These observations suggest that online visits that allow 
family members to safely see the patient should be made 
more accessible. At the NCGM, however, this cannot 
be implemented yet, despite family requests for online 
visits from the outside (access outside the hospital, 
such as at the family's home). The issues raised in 
conjunction with this lack of implementation include the 
inability of hospital staff to help the patient and family 
members understand how to operate the devices and 
security problems for the NCGM. These issues need to 
be addressed first.
 The burden on the families of severely ill patients 
and the medical staff that care for these patients was 
greater than expected, and the burden on families and 
medical staff is expected to increase as the number of 
severely ill patients increases and responses become 
prolonged as the infection continues to spread. If the 
number of infected or severely ill patients increases 
again, the Team would like to capitalized on its previous 
efforts and implement a wide range of approaches to 
help support patients, patients' families, and medical 
staff as well.
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Since it was first reported in December 2019, COVID-19 
has spread throughout the world at an unprecedented 
speed. Studies have reported that COVID-19 is associated 
not only with pneumonia but also with cerebrovascular 
disease. Consequently, medical personnel involved in 
treating stroke in the emergency medicine setting have 
been placed in a situation that requires them to provide 
treatment while always remaining mindful of the 
possibility of COVID-19.
 According to a survey by the Japan Stroke Society (1), 
an analysis of the current state of the emergency medicine 
system in Japan during the COVID-19 pandemic 
indicated that, of the 714 primary stroke centers, only 
81.7% were accepting requests for emergency admission 
as they would under normal circumstances in December 
2020. This figure was comparable to the situation when 
a state of emergency was declared (77.8% in May 2020). 
Eighteen-point-three percent of centers had some type of 
restriction on care, and 13 centers had to stop accepting 
requests for emergency admission. 
 Our hospital has worked to establish an examination 
and treatment system that enables mechanical 
thrombectomy to be performed even during the 
COVID-19 pandemic. After repeated consultations with 
the medical departments and units involved in stroke 

treatment, we devised a protocol showing the steps to be 
taken from initial treatment to admission to the cerebral 
angiography room (Figure 1). For emergency outpatient 
care, a rapid COVID-19 PCR test using a kit to detect 
nucleic acids of pathogenic microbes (FilmArray®) is 
performed immediately after the patient arrives to reduce 
the time required for COVID-19 evaluation. Because of 
the risk of exposure associated with tracheal intubation 
during treatment, patients for whom endovascular 
therapy is indicated are intubated in advance, during 
emergency outpatient care. If the patient definitively 
tests positive for COVID-19, the number of medical 
staff involved in the treatment is minimized, and the 
staff wear personal protective equipment. The steps to 
be taken from initial treatment to angiography room 
admission shown in the protocol were simulated using 
mannequins to establish measures to prevent infection 
and environmental contamination.
 Between January 2020 and December 2021, 
mechanical thrombectomy was performed 54 times 
before the COVID-19 pandemic (2018 and 2019) and 
40 times afterwards (2020 and 2021). Although our 
hospital was able to continue accepting requests for 
emergency admission thanks to the examination and 
treatment system we established, there was a decrease 
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in the number of times mechanical thrombectomy was 
performed. The mean time from hospital arrival to the 
start of treatment has increased from 93.2 minutes before 
the COVID-19 pandemic (2018 and 2019) to 105.6 
minutes since its start (2020 and 2021). Moreover, the 
time from onset to hospital arrival has increased from 
141 minutes to 150.4 minutes. Studies of stroke treatment 
during the COVID-19 pandemic have indicated that 
fewer patients were hospitalized for stroke and fewer 
clot removal procedures were performed during periods 
that COVID-19 increased. Changes in examination and 
treatment systems (the need to limit acceptance of non-
COVID-19 patients as treatment of COVID-19 patients 
has increased) and in patient behavior (e.g., patients with 

mild disease refraining from receiving treatment) have 
been discussed as possible causes (2).Moreover, the 
time from hospital arrival to the start of treatment has 
increased. This was attributed to additional steps taken 
before treatment, such as PCR testing and intubation.
 We have not seen any patients with concomitant 
COVID-19 for whom mechanical thrombectomy was 
indicated, but four patients with stroke and concomitant 
COVID-19 were treated at our facility. Three of those 
patients had cerebral infarction. One was a 78-year-old 
male, one was a 55-year-old female, and the remaining 
one was an 80-year-old male who had major artery 
occlusion (Figure 2A). All 3 patients were treated 
conservatively but had a poor outcome. This was 
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Figure 1. Protocol. This protocol shows the steps to be taken from initial treatment to admission to the cerebral angiography 
room.

Figure 2. (A) A cranial MRI scan revealing acute infarcts from the right frontal lobe to the temporo-occipital lobe and in the left 
thalamus; (B) CTV revealed a deficit from the superior sagittal sinus to the right sigmoid sinus; (C) CTV 1 month later revealed 
alleviation of sinus thrombosis. MRI, magnetic resonance imaging; CTV, computed tomography venography.

(A) (B)        (C) 
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and stroke-like symptoms. As is the case for normal 
cerebral venous sinus thrombosis, anticoagulant therapy 
was the treatment most commonly administered (5). 
Anticoagulant therapy was also administered at our 
hospital and resulted in a stable clinical course.
 The current study has described the current state of 
stroke treatment during the COVID-19 pandemic. Up-to-
date information should continue to be collected to create 
examination and treatment systems.
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attributed in part to the poor general condition of the 
patients due to concomitant COVID-19 as well as to the 
severity of major artery occlusion and cerebral infarction. 
We also treated one patient with cerebral venous sinus 
thrombosis, a 46-year-old man. Computed tomography 
venography (CTV) revealed a deficit from the superior 
sagittal sinus to the right sigmoid sinus, and the patient 
was diagnosed with cerebral venous sinus thrombosis 
(Figure 2B). Blood tests revealed an elevated D-dimer 
level (30.9). Anticoagulant therapy with heparin and 
warfarin was administered. The patient's clinical course 
was good, and follow-up CTV 1 month later revealed 
alleviation of sinus thrombosis (Figure 2C).
 According to a review that summarized 26 studies 
of the relationship between COVID-19 and stroke from 
the first study to August 2020, the incidence of cerebral 
infarction in inpatients positive for COVID-19 was 1.5% 
(0.1% to 6.9%) (3). The fact that the incidence differed 
depending on the study suggested that imaging studies 
could not be adequately performed to prevent the spread 
of infection and that strokes may have been overlooked 
in patients on mechanical ventilation (3). Most of the 
strokes were cerebral infarctions, which accounted for 
more than 70% to 80% of the total. This was followed, in 
descending order, by cerebral hemorrhage (approximately 
10% to 15%), cerebral sinus thrombosis (approximately 
0.5% to 4%), and subarachnoid hemorrhage (4). 
Examination by type of cerebral infarction indicated that 
cerebral infarction with no identifiable cause (cryptogenic 
cerebral infarction) was the most common. This was 
followed, in descending order, by cardiogenic brain 
embolism, atherothrombotic cerebral infarction, and 
lacunar infarction (4). Multiple vascular areas were often 
affected, and many patients tended to have a concomitant 
intracerebral hemorrhage or major artery occlusion. 
Compared to non-stroke patients, those with concomitant 
stroke were older and more often had hypertension, 
diabetes mellitus, coronary artery disease, and severe 
COVID-19 (4).
 Cerebral venous sinus thrombosis was reported 
in 39 patients in March 2021. The time of onset was 
most often within 8 days of diagnosis of COVID-19, 
which was the case in 67% of the patients, and the most 
common symptoms included headaches, convulsions, 
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Since the COVID-19 pandemic commenced, human 
resources for health have been challenged in their 
roles as caregivers at the frontline of healthcare service 
delivery. We conducted a case study in Japan as part of 
a multi-country study investigating hospital resilience, 
and undertook an in-depth analysis at two hospitals to 
determine how the hospitals overcame the disruptions 
caused by COVID-19 in the early stage of the pandemic 
(1).
 The case study found that, during the first two waves 
of the COVID-19 pandemic, there were insufficient 
clinical staff available to care for patients due to: a rapid 
increase in patient numbers; infection control measures 
taking more time than with usual patients; and hospital 
staff being required to undertake additional tasks on top 
of their usual work. To increase the number of clinical 
staff available to provide care to COVID-19 patients, 
hospitals: i) temporally recruited medical doctors from 
other hospitals, particularly to provide care to patients 
with severe COVID-19 symptoms at the beginning of 
the first wave; ii) redeployed clinical staff to departments 
caring for COVID-19 patients, and provided care using 
staff from multiple hospital departments (task-sharing 
between different departments); and iii) introduced 
task-shifting for administrative staff and nurses (i.e., 
tasks usually undertaken by other professional groups 
were re-distributed to administrative staff and nurses), 
particularly after the suspension of non-clinical services 
and services delivered by external providers.

 Throughout the first and second waves of the 
pandemic, the staff at healthcare facilities providing 
COVID-19-related services operated under significant 
pressure. The underlining causes of the stress 
experienced by healthcare facility staff included: heavy 
workloads and additional responsibilities; unfamiliar 
methods of providing care due to new and increased 
infection control measures; insufficient community 
understanding of COVID-19 and healthcare providers; 
fear of infection through work; and continuing pressure 
for individual healthcare providers to remain uninfected 
by COVID-19. In addition, at the onset of the pandemic, 
constantly changing information about the 'unknown' 
virus and lack of clear evidence for the response to the 
pandemic increased fear and confusion at the frontline of 
healthcare service delivery.

Support provided to human resources for health 
during the first and second waves of pandemic

In response to the increased workload, fear, and stress 
experienced by frontline healthcare providers due to 
COVID-19, many countries introduced additional 
support measures for health workers. The measures 
included: i) mental and well-being support, mainly 
through newly-established helplines or remote 
counselling sessions for healthcare workers; ii) financial 
compensation, often in the form of one-time bonuses or 
temporary salary increases paid to both individuals and 

(285)

DOI: 10.35772/ghm.2022.01020

How should support for hospital staff during health shocks be 
improved? A discussion from Japan's experience during the COVID-19 
pandemic
Ayako Honda1,*, Toyomitsu Tamura2, Hiroko Baba2, Haruka Kodoi3, Shinichiro Noda2

1 Graduate School of Economics, Hitotsubashi Institute for Advanced Study (HIAS), Hitotsubashi University, Tokyo, Japan;
2 Bureau of International Health Cooperation, National Center for Global Health and Medicine, Tokyo, Japan;
3 Nursing Department, National Center for Global Health and Medicine, Tokyo, Japan.

Abstract: Human resources for health are at the center of healthcare service delivery and play an important role in 
ensuring the resilience of health systems. Utilizing the results from a case study examining hospital resilience during 
COVID-19, this article draws on the experience of individual hospital staff during the first and second waves of the 
pandemic, briefly describes government responses to support human resources for health during the early stages 
of the pandemic, and argues the importance of constructive discussions about strategies to create an enabling work 
environment for healthcare providers, both clinical and non-clinical, during future health shocks.

Keywords: human resources for health, health system resilience, enabling work environment

Letter



Global Health & Medicine. 2022; 4(5):285-288.Global Health & Medicine. 2022; 4(5):285-288.

facilities to recognize the efforts of healthcare providers; 
and iii) practical support to enable health workers to keep 
working, including keeping schools open for the children 
of health workers when closed to other members of the 
public (2,3).
 The policy responses for issues relating to human 
resources for health during the first and second waves 
of the COVID-19 pandemic in Japan are summarized 
in Table 1. The Japanese Government, through local 
governments, introduced one-off payments for individual 
healthcare providers and the health facility staff who 
directly provided services to COVID-19 patients, with 
payments ranging from JPY 50,000 to JPY 200,000, 
depending on the facility type (4). Subsidies were also 
provided to healthcare facilities to improve the working 

conditions, including salaries, of staff providing clinical 
services to COVID-19 patients (5). The Government 
provided financial support to health facilities offering 
in-facility nursery care for the children of staff and 
attempted to facilitate childcare options for healthcare 
providers during temporary school closures (6,7). In 
addition, the Government created a mechanism to 
contribute part of the premiums for private occupational 
injury insurance for healthcare professionals working at 
facilities providing care to COVID-19 patients (8). As 
Table 1 shows, the policy measures that were introduced 
to address issues associated with human resources for 
health in the early stages of the COVID-19 pandemic 
in Japan focused on financial payments and practical 
support. 
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Table 1. Policy responses to protect individual healthcare providers during the first and second waves of the COVID-19 
pandemic in Japan

Date

Mar. 4, 2020

Mar. 4, 2020

Mar. 11, 2020

Apr. 17, 2020

Jun.16, 2020

Dec. 10, 2020

Apr. 1, 2021

                         Policy response

Securing places for the children of 
healthcare workers by using in-house 
childcare centers in response to the 
temporary closure of schools aimed 
to prevent novel coronavirus infection 
(request) (Ministry of Health, Labor, 
and Welfare (MHLW) administrative 
communication)

Notes on the priority use of after-school 
childcare in response to temporary school 
closures that aim to prevent the spread 
of coronavirus (MHLW Administrative 
Communication)

Emergency  suppor t  fo r  med ica l 
institutions accepting COVID-19 patients 
(including those delivering COVID-19-
related services)

Response to the new coronavirus 
in daycare centers for children of 
healthcare workers and others (MHLW 
Administrative Communication)

Support grant/bonus for the novel 
coronavirus response workers 

Thorough handling of the response 
to the novel coronavirus in day-care 
centers for the children of health-
care workers (MHLW Administrative 
Communication)

Support for workers at the health facilities 
responding to novel coronavirus infection 
to join the workers' compensation 
insurance scheme and obtain additional 
worker compensation benefits

  Beneficiary of response

Healthcare professionals

Those working in social service 
sector, including medical and 
nursing care staff

Those involved in COVID-19 
related services, including both 
clinical and non-clinical staff

Healthcare professionals

Medical personnel and staff 
working at medical facilities 
designated by local governments 
to provide medical care for 
COVID-19 patients and who had 
contact with COVID-19 patients 
    Medical personnel and staff 
who work in non-COVID-19 
treating health facilities and who 
had contact with COVID-19 
patients

Healthcare professionals and 
those working in the social sector

Qualified healthcare professionals 
who work at healthcare facilities 
providing COVID-19 related 
services

                                Objective

To enable health professionals with school age 
children to continue to work during temporary 
COVID-19 related closures of schools so that the 
healthcare system could continue to function.

To prioritize access to after-school childcare and 
healthcare services for children with parents working 
in the social sector during temporary closures of 
primary schools due to the COVID-19 pandemic.

To support healthcare professionals working in health 
facilities that accepted COVID-19 patients, and to 
strengthen COVID-19 related service delivery. 

To prepare for a reduction in the size of nursery 
schools or temporary closure of nursery schools 
and ensure that medical personnel are not forced to 
stay at home, take a leave of absence or leave their 
jobs due to a lack of places for children in childcare 
during the COVID-19 pandemic; and to ensure 
that there is no prejudice or discrimination against 
healthcare professionals and their children, such as 
refusal to care for the children of healthcare workers.

To provide a financial bonus for services provided by 
healthcare professionals and health facility staff, who 
were under considerable physical and mental strain 
as a result of their role in the COVID-19 pandemic.
    The medical personnel and staff working at the 
healthcare facilities that were assigned by local 
government to provide medical treatment for 
COVID-19 patients and those in direct contact with 
patients receive JPY 200,000 as a bonus payment 
(JPY 100,000 if there is no acceptance of COVID-19 
cases at the health facility). Medical personnel and 
staff in other health facilities who had contact with 
COVID-19 patients receive JPY 50,000.

To address the misconception towards healthcare 
professionals and their children and avoid the case in 
which preschools refuse the attendance of children 
due to parental occupation/workplace.

Government to subsidize insurance premiums for 
qualified healthcare professionals who work at 
healthcare facilities providing COVID-19 related 
services when joining a private insurance scheme 
that provides additional benefits in the event of 
COVID-19 infection.



Global Health & Medicine. 2022; 4(5):285-288.Global Health & Medicine. 2022; 4(5):285-288.

(287)

both clinical and non-clinical, in future health shocks.
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Adequacy and effectiveness of the support for 
healthcare providers – points for future consideration

The supportive policy measures provided to the human 
resources for health during the first and second waves 
of the pandemic in Japan were often implemented as 
issues arose and the effectiveness of these measures 
has yet to be thoroughly evaluated (2). While a 
comprehensive assessment is required of both the 
support provided to human resources for health during 
the early stages of the pandemic and how supportive 
policy measures were actually implemented, the 
findings from the case study in Japan indicate the 
following should be considered to improve support for 
healthcare workers:
 i) Equitable provision of financial support: while 
maintaining hospital operations during a pandemic 
occurs due to the collective efforts of all hospital staff, 
financial support was only given to the (mainly clinical) 
staff involved in the direct delivery of COVID-19 related 
services. To achieve equity, some hospitals rotated 
the staff delivering COVID-19 related services so that 
most clinical staff received financial compensation and 
benefits were not limited to small group. 
 ii) The impact of temporary salary increases: the 
provision of temporary salary increases to those involved 
in COVID-19-related healthcare services can produce 
unexpected effects (9). The incentive signal created 
by short-term salary increases should be carefully 
considered for future improvements in the provision of 
financial support during health shocks.
 iii) Examination of gaps in understanding the types 
of support needed during health shocks: Although the 
measures to support human resources for health were 
developed in response to the unexpected COVID-19 
pandemic, in Japan, in some areas, broader health system 
support was lacking, such as support for mental health. It 
is vital to identify the types of support that were valued 
by individual healthcare workers during the COVID-19 
pandemic in order to adequately deliver healthcare 
services during future health crises.
 Human resources for health are at the centre of 
healthcare service delivery and play an important role in 
ensuring the resilience of health systems (10). This letter 
article is based on an examination of the early stages 
of the COVID-19 pandemic in Japan. As the pandemic 
has continued to evolve since the study was undertaken, 
the challenges encountered by human resources for 
health have changed and it is imperative to continue to 
examine the support required for people at the frontline 
healthcare service delivery so the health system can 
function appropriately. Constructive examination of 
the effects of supportive measures on human resources 
for health during the COVID-19 pandemic, and 
identification of the types of support most valued during 
the COVID-19 experience will inform strategies to 
create enabling environments for healthcare providers, 
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Coronavirus disease 2019 (COVID-19) is a viral 
respiratory disease caused by severe acute respiratory 
syndrome coronavirus 2 (SARS-CoV-2). Since 
February 2020, the Clinical Laboratory at our hospital 
(a designated medical institution for specific infectious 
diseases in Japan) has gradually enhanced its polymerase 
chain reaction (PCR) testing system for SARS-CoV-2 
to meet the needs for COVID-19 treatment. Here, I 
would like to explain the development of our system 
and methods for SARS-CoV-2 PCR testing used at this 
hospital over the past two years.

Events related to the PCR testing system for SARS-
CoV-2 over the past two years (Table 1)

In March 2020, the Clinical Laboratory introduced an 
in-hospital SARS-CoV-2 PCR testing system. In the 
early days, the testing system had limited capabilities, 
so testing had to be conducted manually and few 
tests were conducted. Since we introduced upgrading 
equipment, modified methods, and additional staff for 
testing, the number of tests gradually increased. In July, 
reagents for automated equipment were supplied. This 
allowed us to increase the number of tests. In August, 
urgent PCR testing started with the cooperation of the 
clinical technologist on the night shift in the Emergency 
Department. We conducted around-the-clock testing 
for patients who required emergency hospitalization or 
surgery. 
 In January 2021, we started PCR testing for 

recipients of full medical checkups. In March, we started 
PCR testing to detect the N501Y and E484K mutation 
of the SARS-CoV-2 spike protein in new patients with 
COVID-19. In June, we further added PCR testing to 
detect the L452R mutation of the SARS-CoV-2 spike 
protein. In July, we ended PCR testing by the Clinical 
Laboratory to detect mutant strains and we started 
the detection of mutant strains via Sanger sequencing 
by the Center for Clinical Sciences. In December, we 
started analyzing the entire genome with whole-genome 
sequencing.
 As Figure 1 shows, the number of tests increased 
significantly compared to the early days, and we are 
able to effectively control infection and manage beds.

Changes in the PCR testing methods used in the 
Clinical Laboratory

From March to May 2020, we conducted PCR testing 
using primers and probes provided by the National 
Institute of Infectious Diseases in Japan (NIID-J) (1). 
Making all of the reagent adjustments from scratch 
took a lot of time and great effort. Therefore, we had a 
very hard time using that approach as a routine testing 
method. To prevent contamination and human error, 
we spent a lot of time managing the environment and 
training the staff for testing. 
 In June, we adopted a new PCR testing method 
using LightMix® Modular SARS and Wuhan CoV 
N-gene and E-gene (LightMix, Roche). The testing 
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process was the same as before, but the PCR reaction 
time was much shorter (only one hour). The LightMix 
reagent adjustment was simpler than before. In addition, 
LightMix allowed us to measure the internal control and 
to prevent false negatives. 
 In July, we started using cobas SARS-CoV-2 (cobas, 
Roche), which can automatically conduct PCR testing 
on up to 94 specimens in one round. Therefore, this 
method greatly reduced the burden on the staff for 
testing.
 In August, we adopted the Filmarray® Respiratory 
Panel 2.1 (Filmarray, BioMérieux), which takes only 
about an hour to complete. This allowed prompt 
reporting of each test result. 
 In December 2021, we introduced the Xpert Xpress 
SARS-CoV-2 'Cepheid' (Genexpert, Beckman Coulter), 

which we basically use for urgent PCR testing.
 Currently, we have several other instruments and 
we are able to choose one based on the number of 
specimens and urgency.

Results of those changes

PCR testing consists of three major steps (1) extraction, 
(2) reagent preparation, and (3) amplification and 
detection. Before we started SARS-CoV-2 PCR testing, 
we used reagent kits for all PCR testing. Since the 
three processes were mostly automated before the 
start of SARS-CoV-2 PCR testing, we conducted the 
tests without highly specialized knowledge or skills. 
However, when the decision was made to conduct 
SARS-CoV-2 PCR testing in-house, we had to perform 
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Table 1. Main events related to the PCR testing system for SARS-CoV-2 over the past two years

February, 2020

March, 2020

April, 2020

May, 2020

August, 2020

September, 2020

December, 2020

January, 2021

March, 2021

June, 2021

July, 2021

December, 2021

Start to consider an in-hospital PCR testing at this facility's Clinical Laboratory

Start to assist with specimen management at this facility's fever clinic
Start of in-hospital PCR testing by the Clinical Laboratory (about 5 specimens per day only on weekdays)
Expansion to in-hospital PCR testing on weekends and holidays

Expansion to two assays on weekdays and 40 specimens per day

Start of preoperative PCR testing and prepartum PCR testing

Start of urgent PCR testing, 24 hours a day in cooperation with the clinical technologist on the night shift in the 
Emergency Department

End of outsourced PCR testing and start of PCR testing by the Clinical Laboratory

Start of PCR testing for all hospitalized patients

Start of PCR testing for patient visitors
Start of PCR testing for recipients of full medical checkups

Start of PCR testing to detect N501Y and E484K mutations of the SARS-CoV-2 spike protein

Addition of PCR testing to detect the L452R mutation of the SARS-CoV-2 spike protein

End of PCR testing by the Clinical Laboratory to detect mutant strains and start of detection of mutant strains via Sanger 
sequencing by the Center for Clinical Sciences

Start of analysis of the entire genome via whole-genome sequencing by the Center for Clinical Sciences

Modified from Reference 2 (2).

Figure 1. Number of tests conducted at this hospital. Modified from Reference 2 (2).

Number of routine PCR tests Number of urgent PCR tests
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(1) extraction and (2) reagent adjustment manually 
because no SARS-CoV-2 detection reagent kits were 
available for automated instruments. We did not have 
enough experience to conduct PCR testing manually. 
Therefore, we struggled with manual work, which 
required intense concentration, and we felt pressured 
to avoid contamination and mistakes. In April and 
May 2020 in particular, COVID-19 was spreading 
throughout Tokyo, and there was always a possibility 
that the staff for testing might be infected. Moreover, 
there was also a concern that we might face shortages of 
reagents and consumables for testing while the number 
of tests increased. However, we have gained valuable 
experience overcoming those difficulties.
 As Figure 1 shows, we are able to test more 
than 2,000 specimens per month, using automated 
instruments to test large numbers of specimens. 
Moreover, we are able to conduct urgent PCR testing 24 
hours a day in cooperation with the clinical technologist 
on the night shift in the Emergency Department.
 We will continue to meet new needs for COVID-19 
treatment with the cooperation of other departments.
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More than two years have passed since this Hospital – 
the Center Hospital of the National Center for Global 
Health and Medicine - began admitting patients with 
COVID-19 in January 2020. As a nurse manager, my 
colleagues and I have dealt with many things during 
this period that we experienced for the first time, 
including caring for patients in moderate to severe 
condition, setting up PCR testing sites, PCR testing for 
returnees on charter flights to Japan from Hubei, China 
(1), and dispatching medical personnel to the cruise 
ship Diamond Princess docked in Yokohama, Japan 
(Figure 1). Moreover, hospitals that admit patients with 
COVID-19 face the challenge of not only dealing with 
these patients but also balancing normal medical care 
and hospital management to cope with the challenges 
posed by the new post-epidemic era.
 In terms of clinical practice, nursing system that 
is appropriate for the new post-epidemic era needs to 
be established. The following four aspects should be 
emphasized in that system.
 First, given that the Nursing department is the 
department with the largest number of employees in a 
hospital, the continuation of thorough infection control 
measures is a key factor in preventing infection clusters 
among hospital employees (2). Infection control for 
nursing staff including the wear of protective clothing in 
the correct manner, hand washing and hand disinfection, 
and avoiding contact during breaks to maintain social 
distancing should be thoroughly implemented.
 Second, the impact of the epidemic has reduced 

the number of patients admitted for other diseases and 
reduced opportunities for new nurses to receive clinical 
practice, so devising new approaches to training for new 
recruits will have a significant impact on the continuity 
of the nursing system. Training needs to include subjects 
such as infection prevention, nursing practice, and 
providing daily living and mental health support for new 
employees who feel burdened with work and life during 
the current COVID-19 epidemic.
 Third, because of the high need for medical and 
nursing care in wards admitting patients with COVID-19, 
there is a need to ensure the nursing workforce on these 
wards and to improve the nursing capacity to cope 
with patients critically ill with COVID-19 (3). The 
coordinated management of caregivers is essential as the 
number of infected patients increases and decreases.
 Forth, timely psychological assistance for nurses 
should be promoted. Due to the many unknowns 
regarding the virus, nurses are learning how to care 
for critically ill patients while developing anxiety and 
various difficulties that they have never experienced 
before (4-7), including increased fatigue from the 
increasing number of critically ill patients, challenges 
in handling critically ill patients, and coping with the 
anger and grief of patients and their families. In these 
situations, teamwork and team care are especially 
important.
 In conclusion, over the past two years of responding 
to COVID-19 as a front-line clinical nurse, my colleagues 
and I have witnessed the considerably ability of nursing 
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staff to cope with the situation, but nurses have also 
been placed under enormous stress that they would not 
be subjected to under normal circumstances. We are 
proud to play our part in the fight against the COVID-19 
epidemic, and we call for the establishment of a nursing 
system that is appropriate for the new post-epidemic era 
to better respond to COVID-19 and unknown emerging 
infectious diseases in the future.
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Figure 1. Challenges with nursing at our hospital since admitting COVID-19 patients. (A) caring for patients in moderate to 
severe condition; (B) setting up PCR testing sites; (C) a  charter flight to Japan from Hubei, China; (D) the cruise ship Diamond 
Princess docked in Yokohama, Japan.
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The work of clinical engineers (CE) during the COVID-19 
pandemic includes operation and maintenance of life 
support equipment used for respiratory therapy, blood 
purification therapy, and extracorporeal membrane 
oxygenation. Plasma from patients recovering from 
COVID-19 (1) is also collected by CEs.
 Internal contamination of the equipment after use 
is an issue faced by CEs. Most medical devices are 
equipped with cooling fans to cool the central processing 
unit (CPU) inside the device. If the cooling fan fails 
to function, the CPU is heated, and the device stops 
working. Though the cooling fan is equipped with a dust 
filter that filters room air, it is not equipped with filters 
against viruses. This may cause viral contamination 
inside the device. The survival period of the COVID-19 
virus depends on the surface material it is attached to 
(2). Currently, the survival period of the virus inside 
medical devices remains unknown. The survival period 
of the virus appears to vary depending on the type 
of surface, temperature, humidity, and even sunlight 
(3). Contaminated equipment may cause a secondary 
infection upon cleaning and inspection or when it is 
used on another patient. We attached high-efficiency 
particulate air filters to cooling fans to prevent internal 
contamination. After use, the system was operated in a 
well-ventilated area to eliminate internal contamination. 
Regular equipment maintenance was also done.
 The PB-840 ventilator (Medtronic, USA), an invasive 
ventilator used during the COVID-19 pandemic, contains 

a heat sink system that dissipates internal heat via thermal 
conduction rather than by a cooling fan. This reduces the 
chances of internal contamination. The exhalation filter 
used in the PB-840 can be used for a maximum of 15 
days without maintenance, thereby, reducing the risk of 
infection. The PB-840 was deemed to be a suitable device 
for patients with COVID-19 and it was prioritized for use 
in critically ill patients.
 The trends in use of invasive and non-invasive 
ventilators (NIV), and high-flow nasal cannulas (HFNC) 
in patients with COVID-19 are shown in Figure 1. At 
the beginning of the pandemic, use of NIVs and HFNCs 
decreased because they were thought to increase the risk 
of infection among medical personnel due to the dispersal 
of air exhaled by patients. However, a study conducted 
in December 2020 revealed that virus dispersal by this 
equipment was limited (4). Thereafter, the use of NIVs 
and HFNCs increased. Usage peaked during the fifth 
wave of the pandemic, and in August 2021, 10 patients 
were using the PB-840, 61 were using an NIV, and 51 
patients were using an HFNC. Something that must be 
noted is that using NIVs and HFNCs poses a higher risk 
of environmental contamination than invasive ventilation 
using a closed suction system (5). Therefore, adequate 
care must be taken to prevent infection. Following the 
Centers for Disease Control and Prevention (CDC) 
guidelines (6), we ensured that personal protective 
equipment (PPE) was properly donned and removed by 
all COVID-19-positive patients under the guidance of 
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our infection control team (ICT).
 In conclusion, CEs have a wide range of duties during 
the COVID-19 pandemic. They need to be well-versed 
in the use of required equipment in order to ensure that 
appropriate machines are used to treat a specific infection. 
Moreover, they need to maintain the equipment after each 
use to ensure the safety of its users and operators. 
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Figure 1. Trends in COVID-19 hospitalizations and artificial respiration therapy. August 2021 was the month with the 
highest number of patients receiving respiratory therapy; a total of 10 patients used the PB-840, 61 used an NIV, and 51 used an 
HFNC. Data are from the NCGM Center Hospital.
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The main manuscripts should be assembled in the following 
order: 

    1. Title page
    2. Abstract
    3. Main Text
    4. Acknowledgments
    5. References
    6. Tables
    7. Figure Legend
    8. List of Supplementary Data, if appropriate

For  manuscr ip t  samples ,  p lease  v is i t  ht tp: / /www.
globalhealthmedicine.com/site/download.html (Download 
Center).

Please provide all figures as separate files in an acceptable 
format (TIFF or JPEG). Supplementary Data should also be 
submitted as a single separate file in Microsoft Word format. 

An abstract is necessary for all types of articles. An Original 
Article should be structured as follows: Title page, Abstract, 
Introduction, Materials and Methods, Results, Discussion, 
Acknowledgments, References, Figures and/or Tables; and 
Supplementary Data, if appropriate. A Brief Report contains 
the same sections as an Original Article, but the Results and 
Discussion sections should be combined. For manuscripts 
that are Reviews, Policy Forum articles, Communications, 
Editorials, Letters, or News, subheadings should be used for 
increased clarity. 

4. Manuscript Preparation

Title page: The title page must include 1) the title of the paper 
(Please note the title should be short, informative, and contain 
the major key words); 2) full name(s) and affiliation(s) of the 
author(s), 3) abbreviated names of the author(s), 4) full name, 
mailing address, telephone/fax numbers, and e-mail address 
of the corresponding author; and 5) conflicts of interest (if 
you have an actual or potential conflict of interest to disclose, 
it must be included as a footnote on the title page of the 
manuscript; if no conflict of interest exists for each author, 
please state "There is no conflict of interest to disclose"). 

Abstract: The abstract should briefly state the purpose of the 
study, methods, main findings, and conclusions. For articles 
that are Original Articles, Brief Reports, Reviews, or Policy 
Forum articles, a one-paragraph abstract consisting of no 
more than 250 words must be included in the manuscript. 
For Communications, Editorials, Letters, and News, a one-
paragraph brief summary of the main content in 150 words or 
less should be included in the manuscript. Abbreviations must 
be kept to a minimum and non-standard abbreviations should 
be explained in brackets at first mention. References should 
be avoided in the abstract. Three to six key words or phrases 
that do not occur in the title should be included on the Abstract 
page. 

Introduction: The introduction should provide sufficient 
background information to make the article intelligible to 
readers in other disciplines and sufficient context clarifying the 
significance of the experimental findings. 

Materials and Methods: The description should be brief 
but with sufficient detail to enable others to reproduce the 
experiments. Procedures that have been published previously 
should not be described in detail but appropriate references 
should simply be cited. Only new and significant modifications 
of previously published procedures require complete 
description. Names of products and manufacturers with their 
locations (city and state/country) should be given and sources 
of animals and cell lines should always be indicated. All 
clinical investigations must have been conducted in accordance 
with Declaration of Helsinki principles. All human and 
animal studies must have been approved by the appropriate 
institutional review board(s) and a specific declaration of 
approval must be made within this section. 

Results: The description of the experimental results should 
be succinct but in sufficient detail to allow the experiments 
to be analyzed and interpreted by an independent reader. If 
necessary, subheadings may be used for an orderly presentation. 
Two levels of subheadings may be used if warranted, please 
distinguish them clearly. All Figures and Tables should be cited 
in order, including those in the Supplementary Data. 

Discussion: The data should be interpreted concisely without 
repeating material already presented in the Results section. 
Speculation is permissible, but it must be well-founded, 
and discussion of the wider implications of the findings is 
encouraged. Conclusions derived from the study should be 
included in this section. 

Acknowledgments: All funding sources should be credited 
in the Acknowledgments section. In addition, people who 
contributed to the work but who do not meet the criteria for 
authors should be listed along with their contributions. 

References: References should be numbered in the order 
in which they appear in the text. Two references are cited 
separated by a comma, with no space, for example (1,2). Three 
or more consecutive references are given as a range with 
an en rule, for example (1-3). Citing of unpublished results, 
personal communications, conference abstracts, and theses in 
the reference list is not recommended but these sources may 
be mentioned in the text. In the reference list, cite the names 
of all authors when there are fifteen or fewer authors; if there 
are sixteen or more authors, list the first three followed by et 
al. Names of journals should be abbreviated in the style used 
in PubMed. Authors are responsible for the accuracy of the 
references. The EndNote Style of Global Health & Medicine 
could be downloaded at Download Center.

Examples are given below: 

Example 1 (Sample journal reference): 
Kokudo N, Hara T. "History, Tradition, and Progress": The 
ceremony of 150th Anniversary of the National Center for 
Global Health and Medicine held in Tokyo, Japan. BioSci 
Trends. 2019; 13:105-106. 

Example 2 (Sample journal reference with more than 15 
authors): 
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5. Cover Letter

The manuscript must be accompanied by a cover letter 
prepared by the corresponding author on behalf of all authors. 
The letter should indicate the basic findings of the work and 
their significance. The letter should also include a statement 
affirming that all authors concur with the submission and that 
the material submitted for publication has not been published 
previously or is not under consideration for publication 
elsewhere. For example of Cover Letter, please visit: 
Download Centre (http://www.globalhealthmedicine.com/site/
download.html). 

6. Submission Checklist

The Submission Checklist will be useful during the final 
checking of a manuscript prior to sending it to Global Health 
& Medicine for review. Please visit Download Centre and 
download the Submission Checklist file. 

7. Online Submission

Manuscripts should be submitted to Global Health & Medicine 
online at http://www.globalhealthmedicine.com/site/login.
html. If for any reason you are unable to submit a file online, 
please contact the Editorial Office by e-mail at office@
globalhealthmedicine.com 

8. Editorial Policies

For publishing and ethical standards, Global Health & 
Medicine follows the Recommendations for the Conduct, 
Reporting, Editing, and Publication of Scholarly Work in 
Medical Journals (http://www.icmje.org/recommendations) 
issued by the International Committee of Medical Journal 
Editors (ICMJE), and the Principles of Transparency and Best 
Practice in Scholarly Publishing (https://doaj.org/bestpractice) 
jointly issued by the Committee on Publication Ethics (COPE), 
the Directory of Open Access Journals (DOAJ), the Open 
Access Scholarly Publishers Association (OASPA), and the 
World Association of Medical Editors (WAME).

Global Health & Medicine will perform an especially prompt 
review to encourage submissions of innovative work. All 
original research manuscripts are to be subjected to an 
expeditious but rigorous standard of peer review, and are to be 
edited by experienced copy editors to the highest standards. 

The publishing is supported by the International Research 
and Cooperation Association for Bio & Socio-Sciences 
Advancement (IRCA-BSSA) Group Journals. The editorial 
office comprises a range of experienced individuals, including 
managing editor, editorial associates, software specialists, and 
administrative coordinators to provide a smooth service for 
authors and reviewers.

Ethics: Global Health & Medicine requires that authors of 
studies involving humans or animals to indicate that those 
studies were formally approved by a relevant ethics committee 
or review board. For research involving human experiments, 
a statement that the participants gave informed consent before 
taking part (or a statement that it was not required and why) 
should be indicated. Authors should also state that the study 
conformed to the provisions of the Declaration of Helsinki 
(as revised in 2013). When reporting experiments on animals, 

Darby S, Hill D, Auvinen A, et al. Radon in homes and risk of 
lung cancer: collaborative analysis of individual data from 13 
European case-control studies. BMJ. 2005; 330:223. 

Example 3 (Sample book reference): 
Shalev AY. Post-traumatic stress disorder: Diagnosis, history 
and life course. In: Post-traumatic Stress Disorder, Diagnosis, 
Management and Treatment (Nutt DJ, Davidson JR, Zohar J, 
eds.). Martin Dunitz, London, UK, 2000; pp. 1-15. 

Example 4 (Sample web page reference): 
World Health Organization. The World Health Report 2008 – 
primary health care: Now more than ever. http://www.who.int/
whr/2008/whr08_en.pdf (accessed March 20, 2019). 

Tables: All tables should be prepared in Microsoft Word 
and should be arranged at the end of the manuscript after the 
References section. Please note that tables should not be in 
image format. All tables should have a concise title and should 
be numbered consecutively with Arabic numerals. Every 
vertical column should have a heading, consisting of a title 
with the unit of measure in parentheses. If necessary, additional 
information should be given below the table. 

Figure Legend: The figure legend should be typed on a 
separate page of the main manuscript and should include a 
short title and explanation. The legend should be concise but 
comprehensive and should be understood without referring 
to the text. Symbols used in figures must be explained. Any 
individually labeled figure parts or panels (A, B, etc.) should be 
specifically described by part name within the legend. 

Figure Preparation: All figures should be clear and cited in 
numerical order in the text. Figures must fit in a one- or two-
column format on the journal page: 8.3 cm (3.3 in.) wide for 
a single column, 17.3 cm (6.8 in.) wide for a double column; 
maximum height: 24.0 cm (9.5 in.). Please make sure that the 
symbols and numbers appearing in the figures are clear. Please 
make sure that artwork files are in an acceptable format (TIFF 
or JPEG) at minimum resolution (600 dpi for illustrations, 
graphs, and annotated artwork, and 300 dpi for micrographs 
and photographs). Please provide all figures as separate files. 
Please note that low-resolution images are one of the leading 
causes of article resubmission and scheduling delays. 

Units and Symbols: Units and symbols conforming to 
the International System of Units (SI) should be used for 
physicochemical quantities. Solidus notation (e.g. mg/kg, mg/
mL, mol/mm2/min) should be used. Please refer to the SI Guide 
www.bipm.org/en/si/ for standard units. 

Supplemental Data: Supplemental data might help to support 
and enhance your manuscript. Global Health & Medicine 
accepts the submission of these materials, which will be only 
published online alongside the electronic version of your article. 
Supplemental files (figures, tables, and other text materials) 
should be prepared according to the above guidelines, 
numbered in Arabic numerals (e.g., Figure S1, Figure S2, and 
Table S1, Table S2), and referred to in the text. All figures 
and tables should have titles and legends. All figure legends, 
tables and supplemental text materials should be placed at the 
end of the paper. Please note all of these supplemental data 
should be provided at the time of initial submission and note 
that the editors reserve the right to limit the size and length of 
Supplemental Data. 
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authors should indicate whether the institutional and national 
guide for the care and use of laboratory animals was followed.

Conflict of Interest: All authors are required to disclose any 
actual or potential conflict of interest, including financial 
interests or relationships with other people or organizations 
that might raise questions of bias in the work reported. If no 
conflict of interest exists for each author, please state "There 
is no conflict of interest to disclose". 

Submission Declaration: When a manuscript is considered 
for submission to Global Health & Medicine, the authors 
should confirm that 1) no part of this manuscript is currently 
under consideration for publication elsewhere; 2) this 
manuscript does not contain the same information in whole or 
in part in manuscripts that have been published, accepted, or 
are under review elsewhere, except in the form of an abstract, 
a letter to the editor, or part of a published lecture or academic 
thesis; 3) authorization for publication has been obtained from 
the authors' employer or institution; and 4) all contributing 
authors have agreed to submit this manuscript. 

Copyright: Before a manuscript is accepted for publication 
in Global Health & Medicine, the transfer of copyright is 
necessary. A JOURNAL PUBLISHING AGREEMENT 
(JPA) form will be e-mailed to the authors by the Editorial 
Office and must be returned by the authors by mail, fax, or 
as a scan. Only forms with a hand-written signature from the 
corresponding author are accepted. This copyright will ensure 
the widest possible dissemination of information. Please 
note that the manuscript will not proceed to the next step 
in publication until the JPA Form is received. In addition, 
if excerpts from other copyrighted works are included, the 
author(s) must obtain written permission from the copyright 
owners and credit the source(s) in the article. 

Peer Review: Global Health & Medicine uses single-blind 
peer review, which means that reviewers know the names 
of the authors, but the authors do not know who reviewed 
their manuscript. The external peer review is performed for 
research articles by at least two reviewers, and sometimes 
the opinions of more reviewers are sought. Peer reviewers 
are selected based on their expertise and ability to provide 
high quality, constructive, and fair reviews. For research 
manuscripts, the editors may, in addition, seek the opinion of 
a statistical reviewer. Consideration for publication is based 
on the article's originality, novelty, and scientific soundness, 
and the appropriateness of its analysis. 

Suggested Reviewers: A list of up to 3 reviewers who 
are qualified to assess the scientific merit of the study is 
welcomed. Reviewer information including names, affiliations, 
addresses, and e-mail addresses should be provided at the 
same time the manuscript is submitted online. Please do not 
suggest reviewers with known conflicts of interest, including 
participants or anyone with a stake in the proposed research; 
anyone from the same institution; former students, advisors, 
or research collaborators (within the last three years); or close 

personal contacts. Please note that the Editor-in-Chief may 
accept one or more of the proposed reviewers or request a 
review by other qualified persons. 

Language Editing: Manuscripts prepared by authors whose 
native language is not English should have their work 
proofread by a native English speaker before submission. If 
not, this might delay the publication of your manuscript in 
Global Health & Medicine. 

9. Accepted Manuscripts

Proofs: Galley proofs in PDF format will be e-mailed to the 
corresponding author. Corrections must be returned to the 
editor (office@globalhealthmedicine.com) within 3 working 
days. 

Offprints: Authors will be provided with electronic offprints 
of their article. Paper offprints can be ordered at prices quoted 
on the order form that accompanies the proofs. 

Article-processing Charges: The open-access policy of 
Global Health & Medicine will allow all readers from the 
medical and scientific community to freely utilize material 
published in the journal. To achieve open access, article-
processing charges ($150 per page for black & white pages, 
$300 per page for color pages) will be levied for manuscripts 
accepted for publication in Global Health & Medicine. In 
exceptional circumstances, the author(s) may apply to the 
editorial office for a waiver of the publication charges at the 
time of submission. All invited articles are free of charge. 

Article-processing charges pay for: Immediate, worldwide 
open access to the full article text; Preparation in various 
formats for print & online publication; Inclusion in global 
important platforms, enabling electronic citation in other 
journals that are available electronically. 

Misconduct: Global Health & Medicine takes seriously all 
allegations of potential misconduct and adhere to the ICMJE 
Guideline (http://www.icmje.org/recommendations) and 
COPE Guideline (http://publicationethics.org/files/Code_
of_conduct_for_journal_editors.pdf). In cases of suspected 
research or publication misconduct, it may be necessary 
for the Editor or Publisher to contact and share submission 
details with third parties including authors' institutions and 
ethics committees. The corrections, retractions, or editorial 
expressions of concern will be performed in line with above 
guidelines.

                                                           (As of January 2022)

Global Health & Medicine
National Center for Global Health and Medicine, 
1-21-1 Toyama Shinjuku-ku, Tokyo 162-8655, Japan
URL: www.globalhealthmedicine.com
E-mail: office@globalhealthmedicine.com
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