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Abstract. – OBJECTIVE: To determine expres-
sions of MicroRNA-19a-3p (miRNA-19a-3p) and 
PDCD5 in nasopharyngeal carcinoma (NPC) tis-
sues, and their prognostic potentials in NPC. 

PATIENTS AND METHODS: Expressions of 
miRNA-19a-3p and PDCD5 in NPC tissues and 
controls were determined by quantitative Real 
Time-Polymerase Chain Reaction (qRT-PCR). The 
correlation between expressions of miRNA-19a-3p 
and PDCD5 in NPC was evaluated by Pearson cor-
relation test. Furthermore, potential influences of 
miRNA-19a-3p and PDCD5 on clinical features of 
NPC patients were assessed. Through 5-year fol-
low-up, survival analysis in NPC patients was con-
ducted by Kaplan-Meier method. Finally, factors 
influencing prognosis of NPC were determined 
using the Cox regression model. 

RESULTS: MiRNA-19a-3p was upregulated and 
PDCD5 was downregulated in NPC tissues. Pear-
son correlation test uncovered a negative correla-
tion between expression levels of miRNA-19a-3p 
and PDCD5 in NPC tissues. MiRNA-19a-3p level 
was correlated with N classification and clinical 
stage in NPC patients, while PDCD5 level was 
correlated with T classification, pathological grade 
and clinical stage. Survival analysis showed poor 
prognosis in NPC patients expressing high level of 
miRNA-19a-3p or low level of PDCD5. Cox regres-
sion analysis illustrated that N2+3 classification, 
clinical stage III+IV, high level of miRNA-19a-3p and 
low level of PDCD5 were independent risk factors 
for the prognosis of NPC.  

CONCLUSIONS: MiRNA-19a-3p is upregulated 
and PDCD5 is downregulated in NPC tissues. 
High level of miRNA-19a-3p and low level of PD-
CD5 are unfavorable for the prognosis of NPC.
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Introduction 

Nasopharyngeal carcinoma (NPC) is a malig-
nant tumor occurring on the side or top of the na-
sopharyngeal cavity. NPC mainly occurs in South-
east Asia and Southern China, presenting a certain 
regionality1. With the application of comprehensive 
therapeutic strategies, the 5-year survival of NPC 
patients significantly increases. However, about 
20%-30% of NPC patients develop tumor recurrence 
or distant metastasis, both of which are the leading 
causes of treatment failure and death2. Therefore, 
searching for effective biomarkers that could predict 
the prognosis of NPC is of significance in improving 
clinical outcomes. 

MiRNAs are of significance in regulating life 
activities3,4. MiRNA-19a-3p belongs to the miR-
NA-17-92 gene cluster. It locates on human chro-
mosome 13q31.3 and can encode miRNA-18a, 
miRNA-17-5p, miRNA-19a-3p, miRNA-20a-3p, 
miRNA-19b-3p and miRNA-92, showing import-
ant biological functions5. MiRNA-19a-3p stimu-
lates the metastasis and proliferation of gastric 
cancer cells by regulating socs1 and MXD16,7. 

PDCD5, also known as TFAR19 (TF-1 cell 
apoptosis related gene-19), is a newly discovered 
gene by Chinese scholars. It is responsible for 
regulating cell apoptosis8. PDCD5 is widely ex-
pressed in human body, and its mRNA expression 
level is markedly lower in embryonic tissues than 
that in adult tissues9. PDCD5 is downregulated in 
tumor patients, indicating its participation in tu-
mor development10-12. Qiao et al13 have shown that 
PDCD5 is regulated by miRNA-19a-3p and can 
be served as a biomarker for predicting the prog-
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nosis of gastric cancer. In this paper, we for the 
first time examined expressions of miRNA-19a-
3p and PDCD5 in NPC tissues, and their prognos-
tic potentials in NPC were assessed as well.

Patients and Methods

Clinical Data
A total of 150 NPC patients who were diag-

nosed in The First Affiliated Hospital of Gannan 
Medical University from June 2016 to December 
2018 were enrolled. Patient inclusion criteria: (1) 
patients newly diagnosed with type 2 or 3 NPC 
of WHO; (2) readjusted to III-IVb (T1- 2N2-3M0 
and T3-4N0-3M0, 8th edition based on Ameri-
can Joint Committee on Cancer (AJCC)/Union 
for International Cancer Control (UICC) staging 
system) radiography or computed tomography 
(CT), abdominal ultrasound or CT, whole-body 
bone scan or [18F]-fluorodeoxyglucose positron 
emission Tomography combined with computed 
tomography (PET/CT); (3) Intensity Modulated 
Radiation Therapy (IMRT) plus concurrent che-
motherapy alone. Patients were excluded if they 
received anti-cancer treatment before our hospi-
tal diagnosis, or were pregnant or breastfeeding, 
or were diagnosed with synchronous/synchro-
nous cancer lesions during or before treatment 
or follow-up. In the meantime, a total of 150 na-
sopharyngeal tissues were harvested from those 
diagnosed with chronic mucosal inflammation 
by nasopharyngeal biopsy. Tissue samples were 
washed in normal saline, placed in 1.5 Eppen-
dorf (EP; Hamburg, Germany) tubes containing 
RNA preservation solution and preserved in liq-
uid nitrogen. Patients and their families in this 
study have been fully informed. This study was 
approved by Ethics Committee of The First Af-
filiated Hospital of Gannan Medical University.

Quantitative Real Time-Polymerase
Chain Reaction (qRT-PCR)

Nasopharyngeal tissues were lysed for isolating 
total RNA using TRIzol method (Invitrogen, Carls-
bad, CA, USA). RNA was reversely transcribed into 
complementary deoxyribose nucleic acid (cDNA) 
using PrimeScript RT Reagent (TaKaRa, Otsu, 
Shiga, Japan), and applied for qRT-PCR using the 
All-in-OneTM miRNA qRT-PCR kit (GeneCopoe-
ia Inc., Rockville, MD, USA). U6 was used as the 
internal reference. Primer sequences were listed as 
follows: U6 F: 5’-CTCGCTTCG-GCAGCACA-3’; 
R: 5’-AACGCTTCACGAATTTGCGT-3’; miRNA-

19a-3p F: 5’-CAATCCTCTCAGGCTCAGTCC-3’; 
R: 5’-TATGCTTGTTCTCGTCTCTGTGTC-3’; 
PDCD5 F: 5’-CGACTGATCCAGAACTTGGG-3’; 
R: 5’-GAGCTGCAGGCCAAACAC-3’. 

Follow-Up
Every patient was followed up through out-

patient visit or telephone call for at least 5 years. 
The follow-up was conducted once every three 
months in the first year and once every six months 
since after. The last follow-up was conducted in 
the year of 2018. The death of patient was record-
ed as the end point of follow-up. 

Statistical Analysis
Statistical Product and Service Solutions 

(SPSS) 22.0 (IBM Corp., Armonk, NY, USA) was 
used for data analyses. Measurement data and enu-
meration data were analyzed by the t-test and χ2 

test, respectively. Kaplan-Meier method was intro-
duced for survival analysis, followed by Log-rank 
test for comparison between curves. The correla-
tion between levels of miRNA-19a-3p and PDCD5 
in NPC tissues was evaluated by Pearson correla-
tion test. Potential factors influencing prognosis 
of NPC were analyzed by Cox regression model. 
p<0.05 was considered as statistically significant.

Results 

Upregulated MiRNA-19a-3p 
and Downregulated PDCD5 in NPC

Compared with control tissues, miRNA-19a-
3p was upregulated (Figure 1A) and PDCD5 was 
downregulated in NPC tissues (Figure 1B). It is 
suggested that miRNA-19a-3p and PDCD5 were 
involved in the progression of NPC. 

Correlation Between MiRNA-19a-3p 
and PDCD5 in NPC 

Pearson correlation test uncovered a negative 
correlation between expressions of miRNA-19a-3p 
and PDCD5 in NPC tissues (r=-0.7177, p<0.001, 
Figure 2). It is indicated that miRNA-19a-3p could 
negatively regulate PDCD5 level in NPC.

Correlation Between Expressions 
of MiRNA-19a-3p and PDCD5 
with Clinical Features of NPC 

Based on the median level of miRNA-19a-3p 
(7.02±2.99) in the enrolled NPC patients, they were 
assigned into high-level group (n=91) and low-lev-
el group (n=59). High level of miRNA-19a-3p was 
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correlated with N2+3 classification and clinical stage 
III+IV. Similarly, NPC patients were assigned into 
high-level group (n=66) and low-level group (n=84) 
based on the median level of PDCD5 (2.37±0.95). 
Low level of PDCD5 was correlated with T3+4 clas-
sification, medium to high level of tumor differen-
tiation and clinical stage III+IV (Table I).

Potential Influences of MiRNA-19a-3p 
and PDCD5 on Survival of NPC 

To elucidate potential influences of miRNA-19a-
3p and PDCD5 on survival of NPC, we conduct-
ed 5-year survival in NPC patients. Kaplan-Meier 
curves revealed poor prognosis in NPC patients 

expressing high level of miRNA-19a-3p (HR=13.48, 
p<0.001, Figure 3A) or low level of PDCD5 
(HR=6.716, p=0.0096, Figure 3B). It is suggested 
that miRNA-19a-3p was unfavorable and PDCD5 
was favorable to prognosis of NPC. 

Cox Regression Analysis on Factors 
Influencing Survival of NPC 

To further clarify factors affecting survival in 
NPC patients, Cox regression model was applied. 
It is shown that N2+3 classification (HR=1.944, 
95%CI=1.031-2.549), clinical stage III+IV 
(HR=2.081, 95%CI=1.312-4.148), high level of 
miRNA-19a-3p (HR=2.861, 95%CI=1.971-4.713) 
and low level of PDCD5 (HR=1.911, 95%CI=1.323-
3.165) were independent risk factors for influenc-
ing prognosis of NPC (Table II). 

Discussion 

NPC is a common malignant tumor of the 
head and neck. Comprehensive therapies based 
on radiotherapy and chemotherapy are preferred 
for NPC patients. In recent years, tumor immu-
notherapy has shown a promising application14. 
However, improvements on prognosis of NPC are 
limited. Dysfunctional oncogenes and tumor-sup-
pressor genes would result in malignant pro-
gression of tumors, including malignant growth, 
metastasis and treatment resistance15. Therefore, 
searching for molecular hallmarks and interven-
tion targets associated with tumor progression 

Figure 1. Upregulated miRNA-19a-3p and downregulated PDCD5 in NPC. A-B, Relative levels of miRNA-19a-3p (A) and 
PDCD5 (B) in NPC tissues and control tissues.  

Figure 2. Correlation between miRNA-19a-3p and PDCD5 
in NPC. Pearson correlation test showed a negative cor-
relation between expression levels of miRNA-19a-3p and 
PDCD5 in NPC tissues (r=-0.7177, p<0.001).   
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contributes to the monitoring of the progression 
and the improvement of the prognosis.

In our study, miRNA-19a-3p was upregulated 
in NPC tissues. After analyzing clinical features 
of NPC patients, it is shown that miRNA-19a-3p 
level was correlated to N classification and clinical 
stage. MiRNA-19a-3p could be an oncogene that 
was responsible for promoting the malignant pro-

gression of NPC. MiRNA-19a-3p is closely linked 
to tumor progression and autophagy16,17. Besides, 
Zhu et al18 found enhanced serum level of miRNA-
19a-3p in rectal cancer patients. We believed that 
miRNA-19a-3p might be an excellent hallmark for 
monitoring the progression of NPC.  

PDCD5 exerts the regulation on cytokine-de-
pendent apoptosis19. When cells undergo apoptotic 

Table I. Correlation between expression levels of miRNA-19a-3p and PDCD5 with clinical features of NPC.

Variable n                 miRNA-19a-3p   p                     PDCD5  p

  High (n=91) Low (n=59)  High (n=84) Low (n=66) 

Sex       
  Male 107 60 47 0.069 57 50 0.288
  Female 43 31 12  27 16 
Age       
   <55 98 54 44 0.055 56 42 0.356
   ≥55 52 37 15  28 24 
T classification       
  T1+2 80 48 32 0.858 47 33 0.006
  T3+4 70 43 27  37 33 
N classification       
  N0+1 58 13 45 0.030  25 33 0.861
  N2+3 92 78 14  59 33 
Pathological grade       
  Low 30 12 18 0.075 21 9 0.001
  Medium+High 120 79 41  63 57 
Clinical stage       
  I +II  45 20 25 0.008 27 18 0.010 
  III +IV 105 71 34  57 48 

Figure 3. Potential influences of miRNA-19a-3p and PDCD5 on survival of NPC. A, Survival analysis in NPC patients 
based on miRNA-19a-3p level (HR=13.48, p<0.001). B, Survival analysis in NPC patients based on PDCD5 level (HR=6.716, 
p=0.0096).
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process, cytoplasmic PDCD5 rapidly translocates 
to the nucleus and exerts a pro-apoptotic effect20. 
The role of PDCD5 in human diseases has been 
extensively studied. Low expression of PDCD5 
in ovarian cancer, glioma and prostate cancer is 
positively associated with tumor grade and prog-
nosis21,22. Our findings revealed that PDCD5 was 
downregulated in NPC tissues. PDCD5 level was 
correlated with T classification, pathological grade, 
and clinical stage in NPC patients. Overall surviv-
al of NPC was negatively correlated with PDCD5 
level. Qiao et al13 have reported that miRNA-19a-3p 
can regulate PDCD5 level in gastric cancer, which 
promotes the malignant progression and predicts a 
poor prognosis. In this analysis, a negative correla-
tion was identified between the expression levels of 
miRNA-19a-3p and PDCD5 in NPC tissues. 

Conclusions 

Collectively, miRNA-19a-3p is upregulated and 
PDCD5 is downregulated in NPC tissues. They 
were closely linked to prognosis of NPC patients, 
and can be utilized as prognostic hallmarks.
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