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Abstract
Objective  Surgical treatment for patients who refuse blood transfusion due to religious beliefs is an important issue related 
to medical safety. Few reports have examined pulmonary surgery for these patients, and we analyzed clinical characteristics 
in such cases.
Methods  Ten Jehovah’s Witness (JW) patients with lung tumor resection who declined blood transfusion for religious 
reasons between December 2013 and February 2020 at the Fukushima Medical University Hospital were included. Median 
total intraoperative blood loss was 17.5 mL (range 5–150 mL). Fibrin glue was used intraoperatively for 8 patients. Final 
pathological examination revealed pulmonary adenocarcinoma in 9 cases and metastasis of bladder cancer in 1 case. In 8 
patients with pulmonary adenocarcinoma examined for epidermal growth factor receptor (EGFR) gene mutation, 6 cases 
showed mutation. No patients had serious complications, but 1 patient displayed temporary anemia due to postoperative 
hemorrhagic gastrointestinal ulcer.
Result and conclusions  Our findings confirm that pulmonary resection is feasible and safe for JW patients if performed by 
experienced medical staff. However, awareness of complications associated with perioperative bleeding is important. Each 
JW patient should be interviewed individually and every available perioperative option aimed at blood-sparing management, 
including use of blood coagulation factors and fibrinogen concentrates, should be carefully discussed and clarified. In this 
study, the EGFR gene mutation rate was higher than usual for cases of lung adenocarcinoma. Further studies are necessary 
to assess clinical features in JW patients with lung cancer.

Keywords  Jehovah’s witness · Lung resection · Lung cancer · Autologous blood transfusion · EGFR mutation

Introduction

Given the risks of perioperative bleeding and the refusal of 
blood transfusion on religious grounds, surgery for Jeho-
vah’s Witness (JW) patients always represents a clinical 
challenge and has generated various ethical and legal con-
cerns. Some reports have described perioperative prevention 
of bleeding and anemia for JW patients, but indicators of 
strategies for malignant tumor surgery in JW patients have 
remained lacking. Some recent reports have described expe-
riences with JW, such as case reports of esophageal cancer 

surgery [1] and sigmoid colon cancer [2]. However, very 
few reports have examined issues with pulmonary surgery. 
The aim of this study was to investigate the clinical issues 
specific to pulmonary surgery and cancer treatment for JW 
patients. This was a retrospective review of medical records 
for 10 JW patients who underwent pulmonary resection at 
our institution.

Materials and methods

We enrolled 10 JW patients who underwent pulmonary 
resection for lung tumor between December 2013 and Feb-
ruary 2020 at Fukushima Medical University Hospital.

We explained the non-transfusion and exemption from 
responsibility, and obtained consent for surgery preopera-
tively using documents based on the guidelines for religious 
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rejection of blood transfusion in Japan [3], as approved by 
the ethics committee of this hospital. In addition, we con-
firmed the details of those blood products that each indi-
vidual patient would permit.

The surgical procedure was determined according to 
National Comprehensive Cancer Network guidelines [4]. 
No cases were encountered in which the surgical procedure 
was changed because of possible surgical invasiveness or 
bleeding risk.

Preoperatively, mean ± SD hemoglobin level was 
13.25 ± 1.04 g/dL and no patient had optimization of hemo-
globin, such as treatment with iron.

Results

This study included 10 patients (2 men, 8 women) (Table 1). 
Median age was 70 years (range 51–82 years), and 3 patients 
had undergone previous cancer surgery (rectal cancer resec-
tion, breast cancer resection, and bladder cancer transure-
thral resection: 1 patient each). Two patients had diabetes 
and 1 patient had liver cirrhosis or antineutrophil cytoplas-
mic antibody-related vasculitis. The approach was lobec-
tomy in 7 patients (3 patients with open surgery, 2 patients 
with video-assisted thoracic surgery (VATS), and 2 patients 
with robot-assisted thoracic surgery) and wedge resection 
in 3 patients (1 patient with open surgery, 2 patients with 
VATS). Median blood loss was 17.5 mL (range 5–150 mL). 
In each case, the specific blood products rejected by the indi-
vidual were different.

In the preoperative confirmation process, 5 patients indi-
cated they would not accept autologous blood collected 
from the surgical field using an instrument (cell saver) that 
is physically contiguous with the body and 3 patients stated 
they would accept autotransfusion of preoperatively stored 
blood (Table 2). No patients were prepared for autologous 
blood transfusion or used cell saver due to the expected sur-
gical procedure and invasiveness of the operation. No patient 
received blood transfusion, but fibrinogen products were 
used for 8 patients to prevent air leakage. Pathologic exami-
nation revealed 9 cases of pulmonary adenocarcinoma and 
1 case of metastatic bladder cancer. Eight of the 9 patients 
with lung cancer were screened for epidermal growth fac-
tor receptor (EGFR) gene mutation, with 6 patients (75%) 
showing positive results for EGFR mutation.

No patients showed serious complications, but 1 patient 
experienced transient anemia (Clavien–Dindo classification 
grade 2; hemoglobin, 7.4 g/dL) due to bleeding from a gas-
trointestinal ulcer after taking non-steroidal anti-inflamma-
tory drugs for postoperative pain. This case improved with 
conservative treatment using a proton pump inhibitor and 
iron infusion.

Since 9 of the 10 patients were refused surgery at another 
hospital due to their refusal of blood transfusion and were 
referred to our hospital, they are being followed-up postop-
eratively at the referring institutions. Because of concerns 
about anemia as an adverse event, only 1 patient received 
adjuvant chemotherapy.

After a median follow-up of 23  months (range 
3–76 months) from resection in 9 patients with lung cancer, 
3 patients experienced recurrence (p-stage IIIA, 2 patients; 
p-stage IB, 1 patient). All these recurrences occurred within 
the first year after operation and 1 of these patients died of 
lung cancer 6 months postoperatively. As of the time of writ-
ing, 5 patients with p-stage IA and 1 patient with p-stage IB 
remain alive without recurrence.

Discussion

There are approximately 8.5 million JWs all over the world, 
with a community of about 210,000 members in Japan [5]. 
The number of followers is increasing globally, but is gradu-
ally decreasing in Japan. JWs refuse blood product transfu-
sions based on their religious beliefs. In some clinical situ-
ations such as operations, this can pose both healthcare and 
ethical challenges.

In Japan, 1 patient who underwent hepatectomy was given 
a transfusion to avoid the risk of anemia, even though he 
had declined transfusion preoperatively. In February 2000, 
the Supreme Court ruled that the individual right to self-
determination was more important than the risk to his life 
[6]. This ruling received social attention. Guidelines were, 
therefore, established for patients with religious refusal of 
blood transfusion in 2008 [3]. However, detailed treatment 
plans have been entrusted to each institution, and invasive 
treatment for JWs remains a medical and ethical issue.

Some reports have described surgical treatment for JWs 
[1, 2, 7–9]. Although case reports have described abdominal 
surgery, cardiovascular surgery, and liver or lung transplan-
tation, very few have mentioned pulmonary surgery, espe-
cially cases of lung cancer [10, 11].

One problem in the surgical treatment of JW patients is 
the issue of treatment plans accounting for bleeding risk, 
anemia, and surgical invasion. As shown in this study, 
although early-stage lung cancer can be safely resected as 
in normal operations, treatment plans for surgery for locally 
advanced lung cancer are difficult to determine because of 
the invasiveness. Extracorporeal circulation with autologous 
blood transfusion using cell savers, which are used in cardio-
vascular surgery cases at risk of massive bleeding, has been 
thought to be associated with dissemination or recurrence 
[12]. Therefore, operations on JW patients with lung cancer 
place great stress on the operator.
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The following measures could be considered for mas-
sive bleeding and severe anemia in lung cancer operations, 
in reference to the reports of resection for other malignant 
tumors. One is autologous blood transfusion through closed 
extracorporeal circulation. Depending on the beliefs of the 
individual, JW patients can often undergo salvage autolo-
gous blood transfusions that are not withdrawn from the 
body circulation. According to recent reports on salvage 
autologous blood transfusions with several cancers, there 
is no conclusive evidence that this process can induce 
metastases or dissemination [13–15]. Massive bleeding can 
directly lead to fatality in cases where blood transfusion is 
refused. Autologous blood transfusions are thus an option 
as a countermeasure to the risk of bleeding. The details of 
precisely which autologous blood transfusions and blood 
products the patient will find acceptable must be confirmed 
before the operation. In our hospital, we respect the wishes 
and obtain the express consent of the JW patient to undergo 
operations under a policy of absolute bloodlessness even 
in life-threatening situations, using disclaimer documents 
based on the guidelines for religious rejection of blood trans-
fusion in Japan before the operation (Fig. 1). We specifically 
explain to JW patients the surgical procedures, the expected 
intra- and postoperative complications related to bleeding, 
and the possibility of complications in the event of non-
transfusion. In addition, we have the JW patient confirm that 
they will not place any responsibility on the medical staff 
or our hospital, even if a life-threatening condition results 
from their decision to decline blood transfusions. We also 
check with each JW patient individually regarding the types 
of blood products they reject, including coagulation factors.

The other measure is perioperative blood management 
to avoid fatal anemia. In particular, in cases of preopera-
tive anemia, vitamins (B6, B12, folic acid) and iron are 

administered to avoid intra- and postoperative anemia. This 
method has already been actively incorporated in abdominal 
surgery and its usefulness has been reported [7, 16–18]. The 
utility of erythropoietin administration has been reported 
[17, 18], but problems have been encountered with coverage 
by medical insurance in Japan.

Induction chemotherapy for lung cancer could be con-
sidered as an additional supplement. In recent years, cases 
have been described involving locally advanced colorectal 
cancer with religious refusal of blood transfusion that have 
become resectable by induction chemotherapy [2]. Even in 
cases of lung cancer, induction chemotherapy may be con-
sidered in cases of surgery for locally advanced non-small 
cell lung cancer, but few reports have clarified its effective-
ness [19, 20]. In the adverse events from induction chemo-
therapy, careful attention should be paid to myelosuppres-
sion, and anemia in particular, among cases of transfusion 
rejection. Recently, some surgical reports and clinical tri-
als have described the benefits of induction therapy with 
immune checkpoint inhibitors in lung cancer [21–23]. In 
the future, this may represent an effective option for tumor 
down-staging and avoiding extensive surgery.

By preoperatively considering alternatives to blood trans-
fusion, we were able to perform appropriate surgeries while 
preserving the rights of patients who refuse blood transfu-
sion. Such considerations could also contribute to reducing 
the stress on the operator. In addition, non-transfusion sur-
gery is beneficial not only for cases of religious refusal of 
blood transfusion, but also for all surgical cases, due to the 
risk of infection and immunological side effects [24].

In this study, the rate of EGFR mutation-positive find-
ings in cases of lung adenocarcinoma was 75%, higher than 
in the general population [25, 26]. No case studies of reli-
gious refusal of blood transfusion in lung cancer have been 
reported, and patient backgrounds have been unclear. Our 
results suggest that this is due to the large proportion of 
non-smoking women among JW patients. Tissue biopsy, 
screening for EGFR mutations, and administration of EGFR 
tyrosine kinase inhibitor, rather than radical resection, may 
improve the prognosis for JW patients at higher risk of 
bleeding. However, this was a retrospective analysis of a 
small number of cases, and analysis of a large number of 
cases and patient backgrounds, including gene mutations, 
is desirable.

Table 2   Permission for blood products

Blood transfusion 
method or blood 
product (n = 11)

Preoperatively 
stored autolo-
gous

Intraoperatively 
collected autolo-
gous

Fibrino-
gen 
products

Number of patients 
with permission

3 5 9

Number of applica-
tions

0 0 8
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Fig. 1   Disclaimer documents 
from our institution. In our 
hospital, we obtain the consent 
of each JW patient to undergo 
surgery under a policy of 
absolute bloodlessness using 
this disclaimer document based 
on the guidelines for religious 
rejection of blood transfusion 
in Japan before the operation. 
We also check with each JW 
patient one by one for the types 
of blood products they reject, 
including coagulation factors
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as you give appropriate credit to the original author(s) and the source, 
provide a link to the Creative Commons licence, and indicate if changes 
were made. The images or other third party material in this article are 
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