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Introduction

Nasopharyngeal carcinoma (NPC) is a malignancy arising 
from the nasopharyngeal mucosal lining. In 2018, there 
were approximately 129,000 newly diagnosed cases of 
NPC all over the world, accounting for 0.7% of all cancers. 
Notably, the geographical global distribution of NPC 
is extremely unbalanced, and 70% of cases were in East 
and Southeast Asia (1). In endemic areas such as southern 
China, World Health Organization (WHO) type III (non­
keratinizing subtype) was the most common pathological 
type (>95%), and this type is primarily associated with 
Epstein­Barr virus (EBV) infection (2­4). Due to the 
proximity to multiple critical structures, such as brainstem, 

optic apparatus and spinal cord, cure of NPC almost entirely 
relies on safely delivery of high dose radiotherapy (RT), and 
often combined with chemotherapy in most presentations. 
However, safely delivery of RT and chemotherapy may 
be challenging in some unique setting where treatment 
decision and regimen needs to be delicately planned. In this 
review, we presented a summary of NPC presented under 
unique setting: dermatomyositis, pregnancy and elderly, 
which help clinicians better deal with these patients. 

Dermatomyositis-associated NPC 

Dermatomyositis (DM) is a multisystem inflammatory 
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disease with distinctive cutaneous manifestations. 
Through an autoimmune mechanism, DM primarily 
affects the skin and muscle fibers (5,6). Up to now, the 
pathogenesis of DM remained unclear. A previous study 
reported that some immune factors such as human 
leukocyte antigen­subregion DR3 (HLA­DR3) and 
tumor necrosis factor (TNF) might take part in the 
pathophysiology of DM. The first case of DM­associated 
malignancy was reported in 1916, and the first case of 
DM associated with NPC was reported in 1969 (7).  
Since then, there were continuous reports regarding the 
relationship between DM and different malignancies such 
as carcinoma of the breast, lung, uterus, colorectal region, 
and non­Hodgkin lymphoma (8). One possible explanation 
for this association was that tumor cells secreted a series of 
cross­reacting substances, which further lead to the immune 
reactions to the skin and muscle (9). Under this theory, DM 
could be defined as a kind of paraneoplastic syndrome.

It should be noted that DM is not a cancer­specific 
disease. Instead, it is related to different types of malignancy 
in different populations. For example, ovarian, lung, and 
pancreatic cancers were reported as the three most common 
types of cancers associated with dermatomyositis in Sweden, 
Denmark, and Finland, whereas DM is closely related 
to NPC in Asia (10­12). In addition to the mechanism 
of paraneoplastic syndrome mentioned previously, the 
association between DM and NPC in endemic areas might 
also be explained by the infection of EBV. It has been 
clearly verified that EBV infection is associated with the 
pathogenesis of NPC. However, whether the EBV could 
lead to the occurrence of DM remains to be confirmed (13).  
A previous study demonstrated a positive correlation 
between DM and EBV infection, and this correlation is 
stronger among the Southern China population. Further, in 
our previous study, which retrospectively analyzed a total of 
112 patients with NPC combined with DM from 1964 to 
2007, patients with NPC combined with DM had a higher 
serum EBV viral capsule antigen­immunoglobulin A (VCA­
IgA) level compared with the control group (14). Similarly, 
Yamashita et al. also reported a case of EBV­associated 
gastric cancer in a patient with DM. We can speculate from 
these studies that EBV­associated malignancy causes DM 
as a paraneoplastic syndrome in which EBV may somehow 
play a role (15). 

As there have been very few randomized controlled 
trials targeting DM, its clinical management has been 
based primarily on case reports and retrospective studies. 
An agreement had been reached that corticosteroids 

were the cornerstone of DM treatment (16). Recently, 
some scholars suggested that a more aggressive therapy, 
which added immunosuppressive drug to steroids, could 
result in a better outcome (17­20). Considering that the 
immunosuppressive agent could exacerbate malignancy to 
some extent, this therapy was not recommended in patients 
with DM­associated malignancy. Thus, corticosteroids 
are still the alternative treatment method for patients with 
NPC combined with DM. However, different researchers 
held different views in the application of corticosteroids. 
A single­arm study of 45 patients with NPC with DM 
indicated that prednisone treatment is not only quite 
effective in symptom control, but also does not lead to a 
significantly increased rate of distant metastasis. Whereas, 
other scholars considered that glucocorticoid treatment had 
no effect on DM­associated malignancy, and could promote 
the progression of malignancy because of its immune 
suppression (21,22). Our previous study verified that 
chemotherapy application was an independent prognostic 
factor in cases of NPC with DM, but the addition of 
glucocorticoid could not further improve the survival 
outcome. Interestingly, many authors found a phenomenon 
that the symptoms of DM showed different degrees of 
improvement accompanying the elimination of NPC 
without any specific treatment for DM (23). These results 
indicated to us that the application of corticosteroids was 
not necessary in patients who were sensitive to treatment, as 
the symptoms of DM may improve after tumor remission. 
Conversely, if the tumor cannot be treated quickly and 
radically, the corticosteroid treatment might be required to 
control the skin symptom (24). Because of the low incidence 
of NPC with DM, it is very difficult to launch a prospective 
research, and there is no agreement on the therapeutic 
value of corticosteroids in these patients. The clinician 
should use corticosteroids with caution based on the specific 
circumstances of each patient. 

In addition, the side effect of RT is also a notable 
problem for patients with NPC combined with DM. 
According to a previous study, acute mucositis, sore throat, 
and neck dermatitis were more frequent and serious in the 
DM group, and could affect the quality of life of patients, 
and even cause delay or interruption of treatment (14,25). 
The primary treatment strategies included nutritional 
supplementation, oral cleansing, the application of a mucosal 
protector, and antibiotics (26­29). In addition, better family 
care and nursing care were needed for these patients. Our 
previous study demonstrated that early use of controlled­
release oxycodone at the moderate pain stage could provide 
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better pain relief, reduced weight loss during treatment, and 
improved quality of life for these patients (25).

Nasopharyngeal cancer identified during 
pregnancy

Pregnancy­associated nasopharyngeal cancer (PANPC) has 
been defined as NPC diagnosed not only during pregnancy 
but also up to 1 year after delivery (30). With the tendency 
of women delaying childbearing into their late reproductive 
years (31), we would like to focus on the care of women 
with PANPC for the desire to diagnose and treat them 
effectively but also ensure the safety of the fetus.

After comparing the percentage of patients diagnosed 
with advanced­stage NPC (60% of patients with NPC 
shown by Li et al. vs. 83.3% of patients with PANPC, 
and even 92.3% of patients with PANPC according to 
Cheng et al.), we indicated that pregnancy might delay 
the diagnosis and evaluation of NPC (32,33). Timely 
nasopharyngoscope examinations and biopsies should be 
provided if indicated. For non­pregnant patients, magnetic 
resonance imaging (MRI) and/or computed tomography 
(CT), chest radiography, abdominal ultrasound, a whole­
body ECT, and an EBV DNA test were conventionally 
used to assess, and PET/CT was recommended if economy 
permitted. However, for those pregnant patients, MRI 
with teratogenic gadolinium­based contrast, which has 
been shown to pass through the placenta, should be limited 
only when the advantages outweigh the disadvantages 
with the lowest dose (34). For those patients who are 
lactating, because these low protein binding and water 
soluble contrast agents are excreted into breast milk, it is a 
preventive strategy to suspend breastfeeding for 12 hours 
after the injection of gadolinium (35). Furthermore, we 
need to minimize radiation exposure during diagnosis. 
Chest radiography results in lower fetal radiation exposure 
than chest CT scan (0.02–0.07 mrad vs. 0.02 rad) (36,37). 
Systemic staging studies accepted by the public include 
abdominal ultrasound, chest radiography with abdominal 
shielding and non­contrast skeletal MRI due to the risk 
of radiation and contrast agents on the vulnerable fetus 
(38,39). Neither PET/CT scan or bone scintigraphy 
cannot be recommended; but when necessary, reducing 
radioactive administration with increasing imaging time 
or catheterizing the bladder is an alternative way to reduce 
fetal exposure (40,41). An EBV DNA test has been used 
for population screening, prognostication, predicting 
treatment response for therapeutic adaptation, and disease 

surveillance, whereas normal pregnancy, which means 
acquired immune suppression, may be associated with 
reactivation of EBV. Thus, the role of EBV reactivation in 
PANPC warrants further attention (42­45).

In the treatment of NPC, RT has been recognized 
as the radical  treatment modality,  while systemic 
chemotherapy providing benefits to patients forms an 
integral component (46). However, for pregnant patients, 
how and when to treat is a therapeutic dilemma. There 
have been some case reports concerning the treatment of 
pregnant women. A case by Felix Wong in 1986 reported 
the delivery of a healthy infant NPC after irradiation 
treatment during the second trimester of pregnancy with 
an abdominal shield (47). A case by Tsung­I Lin in 2007 
reported a woman (staged T4N2M0) who was cured by 
a combination of chemotherapy and RT after cesarean 
section at 33 weeks (48). Successfully, the patient received 
a second healthy infant with a 3­year birth interval. A case 
by Jami Star in 1999 reported a woman (staged T4N2–3M1 
with mediastinal metastases) underwent four courses of 
chemotherapy and radiation therapy after spontaneous 
delivery but died of tumor within 6 months (49). As the 
development of the human fetus is extremely sensitive to 
ionizing radiation (causing lethal effects, malformations, 
growth disturbances, or childhood cancer), some authors 
recommend the tailored use of RT, especially during 
the first trimester; however, Mazeron and his colleague 
reported that irradiation below the threshold of 0.1 Gy and 
subdiaphragmatic treatments are possible during pregnancy 
(50­52). A shield can reduce the fetal radiation in IMRT 
era (53). To date, the safety of RT is not conclusive. In this 
setting, we suggest to evaluate the fetal dose of RT. As for 
chemotherapy, it is contraindicated during the first trimester 
of pregnancy because of the normal organogenesis, and 
the use of cytotoxic chemotherapy is well tolerated and 
feasible during the second and third trimesters (51). 
Chemotherapy should be halted before 34­week gestation 
for the possibility of fetal myelosuppression (36,39). More, 
pregnancy physiologically leads to volume expansion with 
maternal blood dilution, hepatic metabolism, distribution 
and excretions of drugs, all of which can have an influence 
on the appropriate delivery of chemotherapy (54). 

Although a disastrous outcome was reported by Yan  
et al. in 1984, in that eight concurrent patients died within 
1.5 years after radiation with only 11% (1/9) 5­year survival 
rate, previous studies draw a conclusion that pregnancy 
itself may not cause inferior survival with the evolution 
of diagnostic and therapeutic technology (33,55,56). 
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Interestingly, in the retrospective case­control analysis 
(36 PANPC patients: 36 matched non­pregnant women) 
by Cheng et al. (33), patients who developed NPC during 
pregnancy may have a poorer outcome than those who 
developed NPC within 1 year after labor. Whereas, in 
the matched cohort analysis (51 PANPC patients: 51 
matched non­pregnant females), there was no difference 
between the early pregnant group (defined as the patients 
during pregnancy or within 6 months after delivery) and 
the late pregnant group (defined as the patients at least  
6 months after delivery but within 1 year) (4). Last but not 
the least, neither of these authors provide information about 
pregnancy outcome.

All in all, PANPC, which has been regarded as hope after 
the storm, brings ethical and professional challenge for both 
the women patients and the healthcare providers. We need 
to take the timing of the pregnancy and the mothers’ wishes 
into consideration to generate individualized treatment 
plans for maximizing benefits and minimizing harm to the 
mother and newborns or fetus. We suggested the careful 
decision based on trimester. During the first trimester, the 
treatments should be deferred to the second trimester if 
possible or after therapeutic abortion; during the second 
and third trimesters, treatments can be delayed depending 
on the maternal stages or initiated with close monitoring 
(37,57). There is no need for iatrogenic premature delivery 
defer therapy (58). 

Elderly patients with NPC 

At what age, does the term “elderly” applies cannot be 
universally decided, since it varies according to the situation. 
Most studies agree that persons 65 years of age or older 
can be considered elderly. However, some research has set 
the age at 60 years. As yet another group of NPC patients, 
the elderly represent a unique challenge for RT and/or 
chemotherapy because of decreased physical function and 
comorbidities. Common tools to measure the comorbidities 
include the Adult Comorbidity Evaluation­27 (ACE­27) 
and the Charlson Comorbidity Index (CCI). In a recently 
published study, the incidence of comorbidities in elderly 
NPC patients was reported to be 22.4%, which is critical to 
predicting a decline in OS (59).

The treatment of elderly NPC patients remains blurry, 
although concurrent chemoradiotherapy is the cornerstone 
treatment modality for NPC patients. Whether the elderly 
can benefit from chemotherapy is controversial, since 
chemotherapy is associated with significantly increased 

toxic effects that induce treatment­related mortality and is 
unlikely to improve survival.

In  c l in i ca l  p rac t i ce ,  RT a lone  or  concurrent 
chemoradiotherapy were applied to elderly patients. 
Sze et al. demonstrated that compared with those aged 
less than 70 years, those aged 70 and above displayed 
significantly higher incidences of acute adverse effects, RT 
incompletion, and mortality at 90 days with a percentage 
of 7.8%. The 5­year OS rates of those aged greater than 
70 years dramatically decreases, and ACE­27 was the only 
prognostic factor for mortality at 90 days with a hazard 
ratio of 15.86 [95% confidence interval (CI): 2.68–93.95, 
P=0.002]. This research indicates that elderly patients 
should be treated when their comorbidities are well­
controlled, and patient selection and treatment modality 
should be chosen with reference to ACE­27 (60). Wen and 
colleagues reported that the 3-year cancer-specific survival 
in elderly NPC patients who were 70 years of age and older 
in the RT alone group was comparable with that in the 
concurrent chemoradiotherapy group (64.3% vs. 65.2%, 
P=0.764) by using propensity score matching and creating 
a balanced cohort. Similar with previous studies, they also 
showed that a high ACE­27 score instead of the addition 
of chemotherapy was the independent prognostic factor 
for cancer­specific survival (61). In accordance with the 
aforementioned results, Mi elucidated that the additional 
concurrent chemotherapy could not significantly increase 
the OS of elderly patients (72.5% vs. 72.1%, P=0.799). 
However, the frequencies of grade 3 acute adverse effects 
including vomiting/nausea, leukopenia/neutropenia, 
thrombocytopenia, and anemia significantly increase in the 
intensity­modulated radiotherapy (IMRT) in combination 
with chemotherapy group (62). Regarding the choice of 
chemotherapy modalities, concurrent chemoradiotherapy 
is the most common method. Zeng et al. conducted a 
cohort study investigating the survival rates in elderly NPC 
patients treated by induction chemotherapy and RT alone 
compared with concurrent chemoradiotherapy using a 
propensity score matching method. They demonstrated 
that no significant survival differences were obtained 
between the two groups. However, in comparison with the 
patients in the concurrent chemotherapy group, patients 
who received induction chemotherapy followed by RT 
alone had significantly fewer acute adverse effects, including 
leucopenia, anemia, mucositis, and weight loss. They 
recommended that induction chemotherapy followed by 
RT alone as the better modality for elderly patients (63). 
With regard to antibody against epidermal growth factor 
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receptor (EGFR) in elderly NPC patients, Wang and his 
collaborators found that the administration of nimotuzumab 
plus RT with or without chemotherapy in elderly NPC 
patients was safe, and the adverse effects were tolerated. 
Nimotuzumab may be a preferable option for elderly NPC 
patients who cannot tolerate chemotherapy, but this result 
needs to be validated by larger randomized controlled 
clinical trials (64).

Elderly NPC patients often present with decreased 
performance status and have poorer tolerance to 
chemotherapy. RT alone seems to be the most agreeable 
and widely applied treatment modality for this population. 
Whether induction chemotherapy followed by RT alone or 
RT in combination with nimotuzumab could be superior 
to RT alone remains unequivocal, and more evidence is 
needed. Despite a worse survival rate compared with the 
young, a rather satisfactory disease control rate could still 
be achieved in the IMRT era. The comorbidities measured 
by ACE­27 have been shown to be predictive for mortality. 
Therefore, decisions on the treatment modality should 
be made on the basis of ACE­27 or the CCI score. And, 
intensive support and care should be provided to elderly 
NPC patients.
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