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Abstract
AIM: To detect the effect of intraoperative prostaglan-
din E1 (PGE1) infusion on survival of esophagectomized 
patients due to cancer.

METHODS: In this preliminary study, a double blinded 
placebo based clinical trial was performed. Thirty pa-
tients with esophageal cancer scheduled for esopha-
gectomy via  the transthoracic approach were random-
ized by a block randomization method, in two equal 
groups: PGE1 group - infusion of PGE1 (20 ng/kg per 
minute) in the operating room and placebo group - 
saline 0.9% with the same volume and rate. The infu-
sion began before induction of anesthesia and finished 
just before transfer to the intensive care unit. The pa-
tients, anesthetist, intensive care physicians, nurses and 
surgeons were blinded to both study groups. All the 

patients were anesthetized with the same method. For 
postoperative pain control, a thoracic epidural catheter 
was placed for all patients before induction of anesthe-
sia. We followed up the patients until October 2010. 
Basic characteristics, duration of anesthesia, total sur-
gery and thoracotomy time, preoperative hemoglobin, 
length of tumor, grade of histological differentiation, 
disease stage, number of lymph nodes in the resected 
mass, number of readmissions to hospital, total dura-
tion of readmission and survival rates were compared 
between the two groups. Some of the data originates 
from the historical data reported in our previous study. 
We report them for better realization of the follow up 
results.

RESULTS: The patients’ characteristics and periopera-
tive variables were compared between the two groups. 
There were no significant differences in age (P  = 
0.48), gender (P  = 0.27), body mass index (P  = 0.77), 
American Society of Anesthesiologists physical status 
more than Ⅰ (P  = 0.71), and smoking (P  = 0.65). The 
PGE1 and placebo group were comparable in the fol-
lowing variables: duration of anesthesia (277 ± 50 vs  
270 ± 67, P  = 0.86), duration of thoracotomy (89 ± 
35 vs  96 ± 19, P  = 0.46), duration of operation (234 
± 37 vs  240 ± 66, P  = 0.75), volume of blood loss 
during operation (520 ± 130 vs  630 ± 330, P  = 0.34), 
and preoperative hemoglobin (14.4 ± 2 vs  14.7 ± 1.9, 
P  = 0.62), respectively. No hemodynamic complica-
tions requiring an infusion of dopamine or cessation 
of the PGE1 infusion were encountered. Cancer vari-
ables were compared between the PGE1 and placebo 
group. Length of tumor (11.9 ± 3 vs  12.3 ± 3, P  = 
0.83), poor/undifferentiated grade of histological dif-
ferentiation [3 (20%) vs  3 (20%), P  = 0.78], disease 
stage Ⅲ [5 (33.3%), 4 (26.7%), P  = 0.72] and more 
than 3 lymph nodes in the resected mass [3 (20%) 
vs  2 (13.3%), P  = 0.79] were similar in both groups. 
All the patients were discharged from hospital except 
one patient in the control group who died because of a 
post operative myocardial infarction. No life threaten-
ing postoperative complication occurred in any patient. 



Farrokhnia F et al . PGE1 and survival of esophageal cancer

285 December 27, 2012|Volume 4|Issue 12|WJGS|www.wjgnet.com

The results of outcome and survival were the same in 
PGE1 and placebo group: number of readmissions (2.1 
± 1 vs  1.9 ± 1, P  = 0.61), total duration of readmis-
sion (27 ± 12 vs  29 ± 12, P  = 0.67), survival rate (10.1 
± 3.8 vs  9.6 ± 3.4, P  = 0.71), overall survival rate af-
ter one year [8 (53.3%) vs  7 (47%), P  = 0.72], overall 
survival rate after two years [3 (20%) vs  3 (20%), P  = 
0.99], and overall survival rate after three years [0 vs  
1 (6.7%), P  = 0.99], respectively. 

CONCLUSION: In conclusion, PGE1 did not shorten 
or lengthen the survival of patients with esophageal 
cancer. Larger studies are suggested.

© 2012 Baishideng. All rights reserved.
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INTRODUCTION
Esophageal cancer is the eighth most common cancer 
worldwide. In spite of  improvements in systemic chemo-
therapy and radiotherapy, multimodality treatment and 
surgical processes, its mortality is considerable[1].

Prostaglandin E1 (PGE1) is derived enzymatically 
from fatty acids with effects on immunity and the vascu-
lar system[2-4]. In several previous reports, administration 
of  a low dose of  PGE1 has been shown to be advanta-
geous in early postoperative periods, such as improved 
oxygenation[5,6].

 Attenuation of  systemic inflammatory response syn-
drome[7], prevention and treatment of  postoperative acute 
respiratory distress syndrome[8], prevention of  ischemic 
injuries[2], shorter stays in the intensive care unit and hospi-
tal[9,10] and reduced mortality rate[10,11] have been reported.

PGE1 is administered in surgeries due to malignan-
cies[5,10]. Its complex and comprehensive effects on the 
immune system have been shown previously but its long 
term effects on these patients have not been reported 
previously. We could not find any reports that directly 
assessed the effects of  PGE1 on cancer cells in vitro or in 
vivo. There is no report about PGE1 effects on survival 
of  cancer patients. Therefore, we decided to measure 
the survival of  patients who were esophagectomized 
because of  cancer and received PGE1 during the opera-
tion in a preliminary study. We followed up the patients 

who enrolled in our previous trial[10] and measured their 
survival and outcome.

MATERIALS AND METHODS
We used the same patients and study from our previous 
publication[10] and the current manuscript is only the re-
port of  the follow up of  the previous study. The study 
was approved by the ethical committee of  Tehran Uni-
versity of  Medical Sciences and written informed con-
sent was obtained from each patient. This preliminary 
randomized placebo based trial was performed from 
October 2007 to October 2010 in a university referral 
cancer center. All patients scheduled for a transthoracic 
approach esophagectomy due to cancer were entered 
in the study. Exclusion criteria from the study were age 
older than 75 years, preoperative chemotherapy or ra-
diotherapy, steroid administration before operation, any 
antibiotic therapy (except preoperative prophylactic an-
tibiotic administration), esophageal reconstruction using 
a segment of  jejunum or colon, applying laparoscopy or 
thoracoscopy, trans-hiatal esophagectomy, any acute or 
chronic inflammatory or infectious disease and any acute 
or chronic lung disease.

By application of  a block randomization method, 
thirty patients were allocated to two equal groups: the 
PGE1 and placebo group. All the patients were fol-
lowed after randomization and nobody was excluded 
from the study (Figure 1). In the PGE1 group, PGE1 
(Prostin VR; Pharmacia and Upjohn, Puurs, Belgium) 
was infused with a dose of  20 ng/kg per minute in the 
operating room. The infusion began before induction of  
anesthesia and finished just before transfer to the inten-
sive care unit. In the placebo group, saline 0.9% with the 
same volume and rate was infused. The patients, anes-
thetist, intensive care physicians, nurses and surgeons 
were blinded to the intervention group.

A thoracic epidural catheter was placed for all the 
patients before induction of  anesthesia, with a midline 
approach through vertebral interspaces between T6-L1. 
Then, an epidural bolus dose of  3-4 mL of  bupivacaine 
0.5% was injected and the catheter was fixed to the skin.

Patients were premedicated with midazolam 0.05 mg/
kg and sufentanil 0.2 μg/kg five minutes before induc-
tion of  anesthesia. Anesthesia was induced by thiopental 
sodium 5 mg/kg. Cisatracurium 0.15 mg/kg was given 
to facilitate tracheal intubation. General anesthesia was 
maintained by 1.5%-2.0% (inspired concentration) isoflu-
rane in oxygen. Additional cisatracurium and sufentanil 
were given when required.

In the postoperative period, patients were admitted 
to an intensive care unit and received similar care accord-
ing to a specified protocol. After discharge from hospi-
tal, patients were followed up in a postoperative surgery 
clinic and by phone until October 2010.

Basic characteristics, duration of  anesthesia, total 
surgery and thoracotomy time, preoperative hemoglobin, 
length of  tumor, grade of  histological differentiation, 
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disease stage, number of  lymph nodes in resected mass, 
number of  readmissions to hospital, total duration of  re-
admission and survival rates were compared between the 
two groups. 

The main goal of  this study was assessment of  PGE1’s  
effects on survival of  the patients. However, in this pre-
liminary study we did not calculate the sample size.

Statistical analysis
The continuous variables are presented as mean ± SD. 
Kolmogorov-Smirnov test for goodness of  fit to normal 
distribution was performed and normality was obtained 
for all measurements. Student’s t-test was used for com-
parison of  the means of  continuous variables. Categori-
cal variables are given as counts and group comparisons 
were made with the χ 2 test. All calculations were per-
formed with SPSS version 16 (SPSS Inc., Chicago, IL, 
United States). A probability level P value < 0.05 was 
considered to indicate statistical significance. Also, some 
of  the data originates from the historical data reported 
in our previous study[10], such as Table 1, and we report 
them for better realization of  the follow up results.

RESULTS
The patients’ characteristics and perioperative variables 
are depicted (Table 1). There were no significant dif-
ferences in basic characteristics. Duration of  anesthe-

sia, thoracotomy and operation, volume of  blood loss 
during operation and preoperative hemoglobin were 
comparable between the two groups. No hemodynamic 
complications requiring an infusion of  dopamine or ces-
sation of  the PGE1 infusion were encountered.

Cancer variables are shown (Table 2). Length of  tu-
mor, grade of  histological differentiation, disease stage 
and number of  lymph nodes in the resected mass were 
similar in both groups. 

All the patients were discharged from hospital except 
for one patient in the control group who died because of  
a post operative myocardial infarction. No life threaten-
ing postoperative complication occurred in any patient.

Patients were followed up for nearly 3 years and the 
results of  outcome and survivals are presented (Table 
3). PGE1 and placebo groups were comparable in the 
number of  readmissions to hospital, total duration of  re-
admission and different survival rates (P > 0.05).

DISCUSSION
In this preliminary study, we did not find that an intraop-
erative infusion of  PGE1 had any significant effects on 
outcomes or survival parameters of  esophagectomized 
patients in comparison with a placebo. 

Surgery related stress may cause a metabolic and sys-
temic inflammatory response in major operations[12]. It 
is believed that prostaglandins, cytokines, chemokines, 

Assessed for eligibility 
n  = 68

Enrollment
Excluded (n  = 38)
   Not meeting inclusion criteria (n  = 32)
   Refused to participate (n  = 6)

Randomization

Control

No loss to follow up
No discontinuation of intervention

Follow-up at 
hospital

No loss to follow up
No discontinuation of intervention

Analysis of data 
n  = 15

Analysis before 
first discharge

Analysis of data 
n  = 15

Analysis of data 
n  = 8

Analysis after 
one year

Analysis of data 
n  = 7

Analysis of data 
n  = 3

Analysis after 
two year

Analysis of data 
n  = 3

Analysis of data 
n  = 0

Analysis after 
three year

Analysis of data 
n  = 1

n  = 15Allocationn  = 15PGE1

Figure 1  Trial profile of the 68 patients
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cyclooxygenase and other products of  an uncontrolled 
inflammatory response could advance cancer progres-
sion via immunosuppression, resistance to apoptosis and 
promotion of  angiogenesis[13]. However, the role of  acute 
inflammation, especially due to the perioperative period 
and surgical stress, in recurrence or metastasis of  cancer 
has not been fully studied.

In the perioperative period, an increase in the level 
of  cytokines, such as interleukin (IL)-6 and IL-8, in 
combination with several other changes in the inflamma-
tory system could account for profound suppression of  
natural killer cytotoxic activity[14]. PGE1 regulates the im-
mune response to tissue trauma by various mechanisms. 
It modifies the release of  inflammatory mediators[15], 
shortens the duration of  systemic inflammatory response 
syndrome, and also attenuates the severity of  systemic in-
flammatory response syndrome after esophagectomy[7]. It 
has been shown that infusion of  PGE1 attenuates the in-
crease in serum levels of  IL-6[5,10] and IL-8[16]. Therefore, 
in a perioperative acute inflammatory condition, PGE1 
may attenuate the effect of  the inflammatory system on 
suppression of  natural killer (NK) cytotoxic activity. So, 
it could be supposed that infusion of  PGE1 indirectly 
could prevent the defects in NK cytotoxic activity and 
consequently improve defence against cancerous cells. 

The results of  this preliminary study should be in-
terpreted cautiously because of  several limitations in the 
study. This study was based on a small sample size. We 
did not calculate the proper sample size, with considering 

survival parameters and outcome as the main goal. We 
have not considered other important factors, such as the 
disease state, as well as postoperative treatment and care.

In conclusion, PGE1 did not shorten or lengthen the 
survival of  patients with esophageal cancer. The study 
of  the effects of  PGE1 on the promotion of  cancer is 
recommended.
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Esophageal cancer is the eighth most common cancer worldwide. In spite of 
improvements in systemic chemotherapy and radiotherapy, multimodality treat-
ment and surgical processes, its mortality is considerable. Prostaglandin E1 
(PGE1) is derived enzymatically from fatty acids with effects on immunity and 
the vascular system. PGE1 is administered in surgeries due to malignancies. Its 
complex and comprehensive effects on the immune system have been shown 
previously but its long term effect on these patients has not been reported pre-
viously.
Innovations and breakthroughs
In a perioperative acute inflammatory condition, PGE1 may attenuate the effect 
of the inflammatory system on suppression of natural killer (NK) cytotoxic activ-
ity. So, it could be supposed that an infusion of PGE1 indirectly could prevent 
the defects in NK cytotoxic activity and consequently improve defence against 
cancerous cells.
Applications
PGE1 did not shorten or lengthen the survival of patients with esophageal 
cancer. The study of the effects of PGE1 on the promotion of cancer is recom-
mended.
Peer review
The aim of this study was to assess the effects of PGE1 on survival of esopha-
geal cancer patients who underwent surgery. It was previously reported that 
perioperative administration of PGE1 reduced the risk of postoperative com-

Table 1  Baseline characteristics and perioperative variables

PGE1 group 
(n  = 15)

Control group 
(n  = 15)

P  
value

Age (yr)1 54 ± 9 57 ± 8 0.48
Gender (male)2    6 (40)    9 (60) 0.27
Body mass index (kg/m2)1 31 ± 4 32 ± 3 0.77
ASA physical status (> I)2    9 (60)     10 (66.7) 0.71
Smoking2       2 (13.3)       4 (26.7) 0.65
Preoperative hemoglobin (g/dL)1     14.4 ± 2 14.7 ± 1.9 0.62
Duration of anesthesia (min)1 277 ± 50 270 ± 67 0.86
Duration of operation (min)1 234 ± 37 240 ± 66 0.75
Duration of thoracotomy (min)1   89 ± 35   96 ± 19 0.46
Blood loss (mL)1   520 ± 130   630 ± 330 0.34

1mean ± SD, Student’s t-test; 2Frequency (percent), χ 2 test or Fisher’s exact 
test. PGE1: Prostaglandin E1; ASA: American Society of Anesthesiologists.

Table 2  Cancer variables

PGE1 group
(n  = 15)

Control group
(n  = 15)

P  
value

Length of tumor (cm)1 11.9 ± 3   12.3 ± 3 0.83
Grade of histological 
differentiation2

   Good 3 (20)      4 (26.7) 0.78
   Intermediate 9 (60)      8 (53.3)
   Poor    2 (13.3)   3 (20)
   Undifferentiated  1 (6.7) 0 (0)
Disease stage2

   ⅡA    8 (53.3)    10 (66.7) 0.72
   ⅡB    2 (13.3)    1 (6.7)
   Ⅲ     5 (33.3 )      4 (26.7)
Number of lymph nodes in 
resected mass2

   0    5 (33.3)      4 (26.7) 0.79
   1-3    7 (46.7)   9 (60)
   ≥ 4 3 (20)      2 (13.3)
Pathological T12    2 (13.3)      2 (13.3) 0.75
Pathological T2  1 (6.7)   3 (20)
Pathological T3         12 (80)    10 (66.7)
Pathological N12   5 (33.3)   6 (40) 0.99

1mean ± SD, Student’s t-test; 2Frequency (percent), χ 2 test or Fisher’s exact 
test. PGE1: Prostaglandin E1.

Table 3  Outcome and survival variables

PGE1 group
(n  = 15)

Control group
(n  = 15)

P  
value

Number of readmissions to hospital1 2.1 ± 1 1.9 ± 1 0.61
Total duration of readmission (d)1    27 ± 12    29 ± 12 0.67
The survival rate (mo)1  10.1 ± 3.8    9.6 ± 3.4 0.71
The overall survival rate after 1 yr    8 (53.3) 7 (47) 0.72
The overall survival rate after 2 yr 3 (20) 3 (20) 0.99
The overall survival rate after 3 yr 0  1 (6.7) 0.99

1mean ± SD, Student’s t-test; 2Frequency (percent), χ 2 test or Fisher’s exact 
test. PGE1: Prostaglandin E1.
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plications, yet the long term effect of PGE1 on patient survival has not been 
studied.
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