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Abstract
AIM: To monitor the course of continuous intraperito-
neal insulin infusion (CIPII) and to gain more insight 
into possible complications.

METHODS: A retrospective, longitudinal observational 
cohort study in patients with type 1 diabetes mellitus 
(T1DM) was performed. Only patients with “brittle” 
T1DM who started CIPII between January 1, 2000 and 
June 1, 2011, and were treated in the only centre in 

The Netherlands providing CIPII treatment (Isala clin-
ics, Zwolle) were eligible for inclusion. Outcomes were 
defined as operation-free period (OFP), rate and type 
of complications. Subanalyses were made between pa-
tients starting CIPII from 2000 to 2007 and from 2007 
onwards in order to study possible changes over time 
in complications and/or OFP. The OFP was calculated 
as the time from initial implantation to the date of first 
documented re-operation. If patients had not experi-
enced an operation, their data were recorded at the 
date of last follow up or death. Kaplan-Meier curves 
were constructed to visualize the OFP. A (two-sided) P  
value of less than 0.05 was considered statistically sig-
nificant.

RESULTS: Fifty-seven patients were treated with 
CIPII, although one patient was excluded from analy-
ses because of self-induced complications. In the re-
maining 56 patients, 70 complications occurred during 
283 patient years. Catheter occlusion (32.9%), pump 
dysfunction (17.1%), pain at the pump site (15.7%) 
and infections (10.0%) were the most frequent com-
plications. This resulted in a median OFP of 4.5 years 
(95% confidence interval 4.1-4.8 years) without any 
difference between the time periods. Fifty re-operations 
were performed because of complications, one per 5.6 
patient years, with a decrease in pump dysfunction (P  
= 0.04) and pump explantations (P  = 0.02) after 2007. 
In total, 9 episodes of ketoacidosis occurred during fol-
low up and there were 69 hospital re-admissions, with 
a median duration of 6 d. CIPII was ceased in five pa-
tients due to recurrent infections (n  = 2), pain (n  = 1), 
inadequate glycaemic control (n  = 1) or by own choice 
(n  = 1). No CIPII related mortality was reported.

CONCLUSION: The OFP has been stable over the last 
decade. No CIPII related mortality was reported. A 
significant decrease in pump dysfunction and explan-
tation was seen after 2007 compared to the period 
2000-2007. CIPII remains a safe treatment modality for 
specific patient groups. 
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INTRODUCTION
Continuous intraperitoneal insulin infusion (CIPII) with 
an implantable pump has been a treatment option for pa-
tients with diabetes since the 1980s. Nowadays this treat-
ment modality is mainly used in patients with so called 
“brittle diabetes”, i.e., failing to reach adequate glycaemic 
control despite intensive insulin therapy with multiple 
daily injections or continuous subcutaneous insulin infu-
sion and/or having frequent hypoglycaemic episodes, or 
subcutaneous insulin resistance[1,2]. 

Although the long term feasibility and positive meta-
bolic benefits of  CIPII are established by several clinical 
studies, reports on the drawbacks of  CIPII are relatively 
scarce[3,4]. Obviously, complications interfere with treat-
ment outcome with respect to glycaemic control, costs 
and, most importantly, quality of  life[5,6]. Furthermore, 
while technical problems prevented widespread use of  
CIPII in the past, modifications of  both the catheter at-
tached to the pump and the insulin have reduced the inci-
dence of  insulin aggregates blocking the insulin delivery, 
one of  the major problems in earlier years[7]. 

Haveman et al[8] underlined this development by study-
ing the complications of  CIPII in patients who started 
with CIPII before 2007 in our hospital (Isala Clinics, 
Zwolle, The Netherlands). After introduction of  a new 
battery and a change in insulin solution in 2000, the 
operation-free period (OFP) was estimated to increase 
from 21 to 78 mo. The incidence of  complications such 
as pump site infections and catheter related problems 
decreased, in accordance with other studies on CIPII[5,6]. 
However, ongoing monitoring is necessary to observe 
the course of  this decrease. Furthermore, following the 
changes in 2000 more accurate results are required on 
what the OFP really is as only a limited number of  pa-
tients had reached a 78 mo follow-up at the time of  the 
previous evaluation (follow-up until 2007). Thus it is es-
sential to extend our former study to include the period 
from 2007 onwards.

The aim of  the current study was to describe the 

complications of  CIPII in patients with type 1 diabetes 
mellitus (T1DM) over the period from 2000 until 2011. 
We also studies in detail the origin and consequences of  
both pump- and/or catheter related problems and com-
plications.

MATERIALS AND METHODS
Patients
In the Netherlands, the following indications for CIPII 
have been formulated: subcutaneous insulin resistance, 
brittle diabetes, hypoglycaemia unawareness, delayed in-
sulin absorption, allergies, lipohypertrophy and/or lipoat-
rophy, very lean subjects, needle phobia, severe skin scar-
ring or chronic dermatological problems[9]. Patients were 
selected for CIPII after consultation with diabetes profes-
sionals well acquainted with CIPII with, as a minimum, 
the participation of  an internist and a diabetes specialist 
nurse in the decision making. Implantation was always 
combined with intensive education and, when indicated, 
assessment by a psychologist.

All patients with T1DM who were treated with CIPII 
over the period from January 1, 2000 to June 1, 2011 were 
included in the current analysis. All of  these patients were 
referred to and treated in the Isala Clinics in Zwolle, the 
only centre in The Netherlands providing this treatment. 
For all patients, detailed clinical data regarding surgical 
placement of  the pump, short- and long-term complica-
tions and consequences were collected retrospectively by 
reviewing hospital charts, operation- and microbiology 
reports. Data were collected by use of  standardized case 
record forms.

Procedures
Insulin pump, implantation and post-operative treatment 
and refill procedures have been described previously[8]. In 
Brief, MiniMed MIP model 2007 CIPII devices (Medtron-
ic-MiniMed, Northridge, CA, United States) were im-
planted in our clinic from 2000 onwards. This model has 
a reservoir which can contains 15 mL of  a special solution 
of  U400 insulin and has a battery with 7 years longevity.

An outpatient rinse procedure with NaOH was per-
formed every 9 mo or in cases of  insulin underdelivery. 
Insulin underdelivery is present when, after the pump res-
ervoir is totally emptied, the ratio between programmed 
and actually infused volume of  programmed insulin, cal-
culated as % error, is higher than 20%. If  the % error was 
higher than 20, or a clinically significant difference be-
tween the % error calculated at previous refill was found, 
a rinse procedure was performed. In addition, inspection 
of  the patient-pump-communicator for hardware or elec-
tronic failure was performed. If  these procedures failed to 
restore normal insulin infusion a catheter flushing and/or 
catheter X-ray investigation was also performed. In case 
of  signs of  intractable occlusion despite all of  these ac-
tions, surgical examination of  the catheter to discover 
possible blockages with a post-surgical rinse of  the pump 
was deemed necessary.
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Complications
Pump-site infection was defined as a culture-proven in-
fection in the subcutaneous pocket of  the insulin pump. 
Prolonged device-related pain was defined as pain at the 
pump site which lasted for more than 6 wk after surgery 
and necessitated use of  analgesics. Cutaneous erosion of  
the skin was defined as redness with signs of  (imminent) 
perforation of  the overlying skin at the pump site. Post-
operative haematoma was defined as a swelling at the pump 
site caused by bleeding. Pump dislocation was defined as 
migration or rotation of  the pump relative to the initial 
place of  implantation. Catheter occlusion was defined as 
blockage of  the catheter by fibrin clots or an intrinsic cath-
eter defect. Encapsulation in the peritoneal cavity was de-
fined as encapsulation of  the catheter tip, positioned in the 
peritoneal cavity, by the omentum as diagnosed by catheter 
X-ray investigation or during surgical inspection. Hardware 
problems were defined as demonstrated hardware failure 
of  the pump. Premature battery end-of-life was defined as 
battery end-of-life within 3.5 years of  implantation. Pump 
dysfunction was defined as acute or chronic dysfunction 
of  the pump after excluding of  other causes e.g., battery 
end-of-life or hardware failure.

Statistical analysis
All analyses were performed using SPSS version 18.0 (Inc., 
Chicago, IL, United States). Descriptive statistics include 
number (percentage), mean ± SD and median [interquar-
tile range (IQR)]. Data were compared with the Fisher’
s exact test in the case of  categorical data. In the case of  
continuous data, Student’s t-test or Mann-Whitney U test 
were used if  the data was distributed normally or skewed, 
respectively. Q-Q plots and histograms were used to 
determine if  the tested variable had a normal distribu-
tion or not. The OFP was calculated as the time from 
initial implantation to the date of  first documented re-
operation. If  patients had not experienced an operation, 
they data were recorded at the date of  last follow up or 
time of  death. Kaplan-Meier curves were constructed to 
visualize the OFP. In order to further analyze the course 
of  the complications, subanalyses were made comparing 
patients starting CIPII from 2000 and 2007, the end of  
the previous study, and from 2007 onwards. Differences 

in time to the occurrence of  complications and the OFP 
rates were assessed for statistical significance using the 
log-rank test. A Cox regression analysis was performed 
to study the influence of  possible confounders (age, sex, 
body mass index, duration of  diabetes) on the OFP. A 
(two-sided) P value of  less than 0.05 was considered sta-
tistically significant.

RESULTS
Patients and implantation procedures
A total of  57 patients with T1DM were treated with 
CIPII. One patient with self-induced complications was 
excluded from analysis; the remaining 56 patients are sub-
ject of  this study. Patient characteristics are depicted in 
Table 1. Two hundred eighty three patient years of  follow 
up were observed, with a median duration of  4.7 years. 
In total, 80 pumps were implanted; 20 (35.7%) patients 
had a second pump and 4 (7.1%) patients had a third 
pump implanted.

Operation-free period
After starting CIPII, 33 patients underwent re-operation; 
6 because of  expected battery end-of-life, 24 because of  
complications and 3 for other reasons. As depicted in 
Figure 1, the median OFP between initial implantation 
and the first re-operation for all patients was 4.5 years 
[95% confidence interval (CI): 4.1-4.8 years]. After ex-
cluding operations for pump replacement for expected 
battery end-of-life or other reasons (n = 9) the median 
OFP was 4.5 years (95% CI: 3.9-5.0 years).

Complications
A total of  70 complications occurred during the follow-
up (Table 2). Catheter occlusion (32.9%), pump dysfunc-
tion (17.1%) and pain at the pump site (15.7%) were the 
most frequent complications. Fifty-seven complications 
occurred with the first implanted pump in situ, 11 with 
the second and 2 with the third. 21 patients did not ex-
perience any complication, 15 patients experienced 1 
complication, 11 patients 2 complications, 7 patients 3 
complications, 1 patient 4 complications, and 1 patient 8 
complications. The latter patient had recurrent infections 
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Table 1  Baseline characteristics of patients starting continuous intraperitoneal insulin infusion  n  (%)

All patients Implantation date

2000-2011 (n  = 56) 2000-2007 (n  = 37) 2007-2011 (n  = 19) 

Age (mean ± SD, yr)   37.6 ± 14.5   38.0 ± 14.4   36.6 ± 15.1
Female sex   38 (68)   28 (76)   10 (53)
Smokers      12 (21.4)        7 (18.9)        5 (26.3)
Previous abdominal operation        9 (16.1)        7 (18.9)        2 (10.5)
BMI (mean ± SD, kg/m2) 25.4 ± 4.4 26.3 ± 4.2 23.7 ± 4.3
Duration of diabetes (yr), median (IQR)         16.7 (9.7-26.3)         15.9 (9.8-26.8)         19.1 (9.6-26.3)
Retinopathy      13 (23.2)        9 (24.3)        4 (21.1)
Neuropathy      17 (30.4)      12 (32.4)        5 (26.3)
Nephropathy      4 (7.1)      3 (8.0)      1 (5.3)

BMI: Body mass index; IQR: Interquartile range.
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and peritonitis, after a catheter replacement procedure. 
The median time from implantation of  the first pump to 
occurrence of  the first complication (excluding battery 
end of  life) was 3.6 years (95% CI: 2.2-5.0 years).

Consequences of complications
Because of  complications, 50 re-operations were per-
formed: one per 5.6-year of  follow up (Table 3). Ex-

plantation of  the pump and catheter (34.0%, 6.0 per 100 
patient years) and catheter replacement (26.0%, 4.6 per 
100 patient years) were the most frequently performed 
re-operations. Nine episodes of  ketoacidosis occurred 
during follow up, 8 due to pump dysfunction and 1 due 
to catheter occlusion. Sixty-nine hospital re-admissions 
were caused by complications. The median duration of  
admission was 6 d (IQR: 3.0-12.8 d).
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Table 2  Complications of continuous intraperitoneal insulin infusion during follow-up

   All patients    Implantation date

   2000-2011 (n  = 56)    2000-2007 (n  = 37)    2007-2011 (n  = 19)

n  (%) Per 100 PY n  (%) Per 100 PY n  (%) Per 100 PY

Haematoma 3 (4.3)   1.1   2 (3.8)   0.9   1 (5.9)   1.8
Infection   7 (10.0)   2.5   4 (7.5)   1.8     3 (17.6)   5.3
Pain 11 (15.7)   3.9     8 (15.1)   3.5     3 (17.6)   5.3
Cutaneous erosion 2 (2.9)   0.7   2 (3.8)   0.9   0 (0.0)   0.0
Dislocation 3 (4.3)   1.1   2 (3.8)   0.9   1 (5.9)   1.8
Hardware failure 0 (0.0)   0.0   0 (0.0)   0.0   0 (0.0)   0.0
Premature battery end of life 0 (0.0)   0.0   0 (0.0)   0.0   0 (0.0)   0.0
Insulin aggregate 4 (5.7)   1.4   4 (7.5)   1.8   0 (0.0)   0.0
Catheter occlusion 23 (32.9)   8.1   16 (30.2)   7.1     7 (41.2) 12.3
Encapsulation of the catheter tip 3 (4.3)   1.1   3 (5.7)   1.3   0 (0.0)   0.0
Peritonitis 1 (1.4)   0.4   1 (1.9)   0.4   0 (0.0)   0.0
Pump dysfunction 12 (17.1)   4.2  111 (20.8)   4.9  11 (5.9)   1.8
Other 1 (1.4)   0.4   0 (0.0)   0.0   1 (5.9)   1.8
All   70 (100.0) 24.8     53 (100.0) 23.5     17 (100.0) 29.9

1P = 0.04. PY: Patient years. 
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Figure 1  Time between initial implantation and first re-operation, for all reasons (n = 56) (A) and only for complications (n = 47) (B). The dotted line repre-
sents all patients. The balck line and grey line represent patients groups who started continuous intraperitoneal insulin infusion (CIPII) between 2000 and 2007 or 
between 2007 and 2011, respectively (log rank test for differences, A: P = 0.8; B: P = 0.72). 



Course of complications
Between 2000 and 2007, 37 (median follow up 5.3 years) pa-
tients received a pump and 19 (median follow up 3.7 years)  
patients received a pump between 2007 and 2011. The 
clinical characteristics of  patients in the two different 
timeframes were comparable. Median OFP period for 
patients initially implanted between 2000 and 2007 was 
4.5 years (95% CI: 4.1-5.0 years). Only seven patients 
implanted after 2007 had a re-operation, therefore the 
median OFP could not be calculated. There were no sig-
nificant differences in median OFP (log rank: P = 0.80) 
between the two timeframes, even when excluding opera-
tions for expected battery end-of-life and reasons other 
than complications (log rank: P = 0.72) (Figure 1A and B). 

The number of  pump dysfunctions among patients 
who started CIPII after 2007 was significantly lower than 
in the group of  patients who started CIPII before 2007 
(P = 0.04) (Table 2). As depicted in Table 3, from 2007 
onwards there were significantly less re-operations for 
pump and catheter explantation following complications 
(P = 0.02). The Cox regression analysis showed a non-
significant hazard ratio of  1.12 (95% CI: 0.46-2.75, P 
= 0.52) for patients implanted after 2007 compared to 
those who were implanted between 2000 and 2007. None 
of  the confounders had a significant relation with time to 
first re-intervention.

Mortality and cessation of CIPII therapy 
During the follow up period, one patient died due to heart 
failure whilst being treated with CIPII. In 5 patients, CI-
PII was stopped and the pump removed. In two patients 
the pump was removed because of  recurrent infections 
and in the other cases because of  pain (n = 1), inadequate 
glycaemic control (n = 1) or by own choice (n = 1). The 
remaining 50 patients are still being treated with CIPII.

DISCUSSION
The current study describes the incidence of  complica-

tions in 56 patients treated with CIPII with an implanted 
insulin pump during the last decade. During 282.6 patient 
years of  follow up, 70 complications occurred, i.e., one 
complication per 4.0 patient years. Catheter occlusion 
(32.9%), pump dysfunction (17.1%), pain (15.7%) and 
infections (10.0%) were the most frequent complications. 
A significant decrease in pump dysfunction and the need 
of  premature explantation of  the pump was seen in the 
period since 2007, compared to the period before 2007. 
There was a non-significant but potentially relevant in-
crease in infections, catheter related complications and 
re-operations since 2007, although this did not affect the 
OFP during the last decade. 

In the present study we report an OFP of  4.5 years 
(95% CI: 4.1-4.8 years) among patients who started CIPII 
between 2000 and 2007. This OFP differs from the OFP 
of  6.5 years (95% CI: 2.2-10.8 years) found by Haveman 
et al[8] among a subset of  the same patients in the same 
period due to differences in follow up period. The current 
study had a longer follow up period for these patients and 
thus gives a more accurate estimate of  the OFP.

The incidence of  infections in the present study, 2.5 
per 100 patient years, is comparable to previous studies 
on CIPII and other implanted devices[5,6,8,10-13]. Appar-
ently, this rate has increased in patients operated on after 
2007 to 5.3 infections per 100 patient years. However, 
all infections appeared in one patient. Due to combined 
improvements in pump technology, insulin stability and 
frequent rinse procedures, the previously high incidence 
of  catheter blockage (between 7.8 and 57.3 per 100 pa-
tient years) has been substantially reduced[4,14-19]. In 2003, 
Gin et al[6] reported an incidence of  3.7 catheter obstruc-
tions needing surgical intervention, per 100 patient years. 
Although we found no difference in the course of  treat-
ment, compared to the limited recent literature on this 
topic, the incidence of  catheter occlusions and re-oper-
ation for catheter replacement (14.5 respectively 8.8 per 
100 patient years) since 2007 are rather high compared to 
the findings of  Gin et al[6]. 
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Table 3  Re-operations because of complications of continuous intraperitoneal insulin infusion during follow-up

    All patients     Implantation date

    2000-2011 (n  = 56)     2000-2007 (n  = 37)     2007-2011 (n  = 19)

n  (%) Per 100 PY n  (%) Per 100 PY n  (%) Per 100 PY

Catheter inspection 2 (4.0)   0.7  2 (5.3)   0.9 0 (0.0)   0.0
Catheter replacement 13 (26.0)   4.6    8 (21.1)   3.5   5 (41.7)   8.8
Explantation of pump and catheter 17 (34.0)   6.0 151 (39.5)   6.6  21 (16.7)   3.5
Repositioning of pump 2 (4.0)   0.7  2 (5.3)   0.9 0 (0.0)   0.0
Fixation of pump 2 (4.0)   0.7  1 (2.6)   0.4 1 (8.3)   1.8
Cutaneous problem 0 (0.0)   0.0  0 (0.0)   0.0 0 (0.0)   0.0
Intra-abdominal problem 1 (2.0)   0.4  1 (2.6)   0.4 0 (0.0)   0.0
Remove clot at tip of catheter/flush catheter   7 (14.0)   2.5    4 (10.5)   1.8   3 (25.0)   5.3
Haematoma 1 (2.0)   0.4  1 (2.6)   0.4 0 (0.0)   0.0
Reposition of catheter 3 (6.0)   1.1  3 (7.9)   1.3 0 (0.0)   0.0
Infection 2 (4.0)   0.7  1 (2.6)   1.2 1 (8.3)   1.8
All   50 (100.0) 17.7    38 (100.0) 44.3   12 (100.0) 21.1

1P = 0.02. PY: Patient years. 
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Besides the number of  re-operations, the impact of  
complications is illustrated by the number of  ketoacidosis 
occurrences (n = 9) and the hospital re-admissions (me-
dian duration of  6 d) following complications. DeVries 
et al[1] showed that initiation of  CIPII diminishes the me-
dian duration hospital stay for patients with poorly regu-
lated diabetes from 45 d in the year before implantation 
to 13 d in the year after implantation, the latter mostly 
due to implantation of  the pump. As far as we know, the 
present study is the first to report on the number of  hos-
pital re-admissions due to complications. This number 
would strengthen future analysis of  cost-effectiveness 
and health-related quality of  life of  CIPII.

This study has some limitations. First, since the fol-
low up of  the study performed by Haveman et al[8] ended 
at January 1, 2007 we decided to use this arbitrary point 
as cut-off  for our subanalyses for the time course of  the 
complications. Although this date is arbitrary and the 
numbers of  patients are small, it can may give insight into 
changes in complications, positively and negatively, spe-
cific for a timeframe, that would need attention for the 
present care of  these patients. Second, the exact cause of  
catheter or pump dysfunction could not always be deter-
mined and therefore the rate of  factors such as insulin 
aggregates that may have led to pump dysfunction may 
be underestimated. 

In conclusion, the median OFP for patients treated 
by CIPII with an implantable pump has been stable at 
4.5 years over the last decade. Catheter occlusion (32.9%), 
pump dysfunction (17.1%), pain at the pump site (15.7%) 
and infections (10.0%) were the most frequent complica-
tions. There was a significant decrease in the number of  
pump dysfunctions and pump explantations and no sig-
nificant alterations in the course of  complications when 
comparing the period from 2000 until 2007 and that from 
2007 onwards. However, the former group had a longer 
follow up period. This may mask a transition or possible 
future increase in complications and re-operations, thus 
suggesting a relatively stable OFP among patients. This 
will require ongoing investigation and thorough monitor-
ing over the coming years. 

Furthermore, since a new intraperitoneal insulin for-
mulation had to be introduced in June 2011 since there 
are no batches of  the original insulin formulation left, 
the findings of  the present study should be taken into ac-
count when evaluating the effects associated with the use 
of  the new insulin formulation. No CIPII related mortal-
ity was reported. CIPII remains a safe treatment modality 
for specific patient groups. 

COMMENTS
Background
Intraperitoneal (IP) insulin infusion with an implantable insulin pump has been 
a treatment option for patients with diabetes since the 1980s. Nowadays this 
treatment is mainly used in patients who fail to reach adequate glycaemic con-
trol despite intensive insulin treatment with multiple daily injections or continu-
ous subcutaneous insulin infusion. The aim of the current study was to monitor 
the course and to gain more insight into the surgical aspects and complications 
of continuous intraperitoneal insulin infusion (CIPII) using an implantable pump.

Research frontiers
CIPII using an implantable pump improves glycaemic regulation in selected 
patients, compared to subcutaneous insulin infusion. In addition, if IP delivery 
could be linked to a kind of permanent sensor, and with a logarithm between 
this sensor and pump, a closed loop system could be created in the future. 
However, the complications and surgical experience with CIPII are important 
factors in the clinical use of CIPII.
Innovations and breakthroughs
The median operation-free period (OFP) for patients treated by CIPII with 
an implantable pump has been stable at 4.5 years over the last decade. 
Catheter occlusion (32.9%), pump dysfunction (17.1%), pain at the pump site 
(15.7%) and infections (10.0%) were the most frequent complications. Fifty re-
operations were performed due to complications, one per 5.6 patient years. No 
CIPII related mortality was reported. CIPII remains a safe treatment modality for 
specific patient groups. 
Applications
Knowledge of the complications of CIPII adds to patient counseling and clinical 
care. Since a new intraperitoneal insulin formulation had to be introduced in 
June 2011 as there were no batches of the original insulin formulation left, the 
findings of the present study should be taken into account when evaluating the 
effects associated with the use of the new insulin formulation. 
Terminology
Insulin delivered into the peritoneal space using an implantable pump. Insulin 
which is delivered into the peritoneal space is, to a large extent, absorbed di-
rectly (detectable within 1 h after administration) into the portal system, thereby 
mimicking the physiological route of insulin delivery from the pancreas. The 
time period between the initial operation and the first re-operation or, if patients 
have not experienced a re-operation, date of last follow up or death.
Peer review
The manuscript by van Dijk et al reports on the complications of CIPII in type 1 
diabetes. This study is an important addition to the literature, as it enumerates 
the complications of CIPII with a follow-up period of up to 12 years. In addition 
to providing data for the entire patient group, they also perform a subanalysis 
comparing patients starting CIPII between 2000-2007 and those starting from 
2007 onward. The current study provides longer follow-up of the patients who 
began CIPII in 2000 or later. This is most relevant to current care, as a pump 
battery with a longer life was introduced in 2000, as was a change in the insulin 
formulation used in the pump. 
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Abstract
AIM: To determine human leukocyte antigen (HLA)-
DQB1 allele association with susceptibility to type 1 
diabetes (T1D) and to clinical and laboratory findings.

METHODS: This study was conducted on 85 unrelated 
Egyptian children with T1D recruited consecutively from 
the Pediatric Diabetes Endocrinology outpatients Clinic; 
Mansoura University Children’s Hospital, Egypt. Patient 
mean follow up period was 2.5 years. Patients were 
subdivided according to level of HbA1c (optimal/subop-
timal control < 8.5% and poor control ≥ 8.5%). The 

control group consisted of 113 unrelated age- and sex-
matched healthy subjects without T1D or other autoim-
mune diseases. Genomic DNA extraction was done for 
all subjects using a DNA isolation kit. HLA-Class Ⅱ-DQB1 
allele typing was carried out with a polymerase chain 
reaction-sequence-specific oligonucleotide probe using 
a INNO-LiPA HLA-DQB1 update kit. 

RESULTS: Significant differences were detected be-
tween Egyptian patients with T1D and control groups 
in the frequencies of DQB1*02 [44.4% vs  18.6%, cor-
rected P  value (Pc ) < 0.001] and DQB1*03 (41.2% vs  
24.4%, Pc  < 0.001). Significant differences were also 
observed between control groups and T1D patients 
in the frequencies of DQB1*05 (14.6% vs  7.2%, P  = 
0.029) and DQB1*06 (34.1% vs  7.2%, P  < 0.001). 
However, after correction for multiple comparisons, 
the significance was retained for HLA-DQB1*06 (Pc < 
0.001) but lost for HLA-DQB1*05. HLA-DQB1*0201, 
*0202, *030201 were positively associated with T1D 
(Pc  = 0.014, Pc  < 0.001, and Pc  < 0.001 respectively), 
while HLA-DQB1*060101 was negatively associated (Pc  
< 0.001) with the condition. Although the HLA-DQB1 
alleles 030101 and 050101 were significantly higher 
in controls (P  = 0.016, P  = 0.025 respectively), both 
of them lost statistical significance after correction of 
P  value. The frequency of the HLA-DQB1 genotypes 
02/02, 02/03, and 03/03 was higher in T1D patients, 
and the frequency of the genotypes 03/06, 05/06, and 
06/06 was higher in controls, these differences being 
statistically significant before correction. After cor-
rection, the genotypes 02/02, 02/03 in T1D, and the 
genotypes 03/06, 06/06 in controls were still significant 
(Pc  = 0.01, Pc  < 0.001, Pc  < 0.001, and Pc  = 0.04, 
respectively). Non-significant associations were found 
between the frequency HLA-DQB1 alleles and geno-
types in T1D in relation to the grade of diabetic control, 
Microalbuminuria, age, gender, age of presentation, 
weight, height, frequency of diabetic ketoacidosis (P  = 
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0.42), serum cholesterol, and fasting and post-prandial 
level of C-peptide (P  = 0.83, P  = 0.9, respectively).

CONCLUSION: The Current work suggests that HLA-
DQB1 alleles *030201, *0202, *0201, and genotypes 
02/03, 02/02 may be susceptibility risk factors for de-
velopment of T1D in Egyptian children, while the HLA-
DQB1*060101 allele, and 03/06, 06/06 genotypes may 
be protective factors. HLA-DQB1 alleles and genotypes 
do not contribute to microalbuminuria or grade of dia-
betic control.

© 2012 Baishideng. All rights reserved.
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INTRODUCTION
Type 1 diabetes (T1D) mellitus is an organ-specific au-
toimmune disease characterized by T-cell-mediated 
destruction of  pancreatic islets[1,2]. Both genetic and 
environmental factors are involved in the pathogenesis 
of  the autoimmune process leading to the onset of  this 
disease[3-6].

Both genome screens and studies searching candi-
date genes have confirmed that T1D is a heterogeneous 
polygenic disorder, with about 20 loci contributing to the 
susceptibility to disease[7-9]. It is believed that the most 
important genes, responsible for more than of  50% ge-
netic risk of  developing diabetes, are located in human 
leukocyte antigen (HLA) region on chromosome 6[10].

Although HLA class Ⅰ may significantly influence the 
overall risk for diabetes[10], the HLA class Ⅱ loci DQA1, 
DQB1, and DRB1 contribute most to the genetic predis-
position to T1D[11-14]. Their analysis remains the corner-
stone of  genetic risk stratification in the framework of  
diabetes prevention studies in risk groups such as family 
members of  patients[15] or in the general population[16].

Furthermore, the existence of  regional differences in 
the prevalence and nature of  diabetes-related HLA hap-
lo- and genotypes as a function of  the incidence of  the 
disease within Europe and other regions[17-20], necessitates 
the collection of  HLA genotype data in the perspective 
of  prediction and prevention studies at the regional or 
national level[21].

The most relevant non-HLA genes identified as sus-

ceptible for T1D are those connected with the T-cell-
mediated immune response. The activity level of  T-cells 
and their effector functions are determined by intracel-
lular signaling pathways and related genes. These include 
PTPN22 and CTLA-4, both of  which prevent spontane-
ous activation of  auto-reactive cells and development of  
autoimmunity[22,23]. In Egyptian children, the CTLA-4 
+49 GG homozygous genotype is especially associated 
with T1D in younger patients and with younger age of  
onset, while the AG heterozygote genotype is associated 
with moderate or poor control of  T1D[24].

This study set out to determine HLA-DQB1 allele 
association with susceptibility and/or protection to T1D 
and with clinical and laboratory findings in a cohort of  
Egyptian children.

MATERIALS AND METHODS
Patients and healthy controls
T1D mellitus is an organ-specific autoimmune disease 
characterized by T-cell-mediated destruction of  pancre-
atic islets[1,2]. This study was conducted on 85 unrelated 
Egyptian children with T1D recruited consecutively from 
the Pediatric Diabetes Endocrinology outpatients Clinic; 
Mansoura University Children’s Hospital, Egypt. Stud-
ied patients were 35 males and 50 females. Patient mean 
age range was 12.52 ± 2.98 years (range 3.5-16 years) 
with mean age of  presentation 8.5 ± 3.1 years. Patient 
mean follow up period was 2.5 years (range 1-6 years). 
Patients were subdivided according to level of  HbA1c 
(optimal/suboptimal control < 8.5% and poor control ≥ 
8.5%)[25,26].

All patients were treated by basal-bolus insulin regi-
men (3 rapid acting human insulin does as a bolus dose 
before the main meals and one intermediate acting hu-
man insulin does at bed time). Serum cholesterol mea-
surement was carried out for all patients after overnight 
fast for 8-12 h. Patients were diagnosed with microal-
buminuria if  two of  three consecutive urine samples 
showed elevated albumin excretion[27]. 

The control group consisted of  113 unrelated age- 
and sex-matched healthy subjects without TID or other 
autoimmune diseases such as autoimmune thyroid dis-
ease, living in the same geographical area and with the 
same ethnic origin as patients. Written informed consent 
was obtained from the parents of  patients and controls 
after approval of  the study protocol by the local ethical 
committee.

HLA class Ⅱ-DQB1 allele typing
Genomic DNA extraction was done for all samples us-
ing a DNA isolation kit (QIAmp DNA blood mini kit 
Cat. 51104, Qaigene, Gmbh). HLA-Class Ⅱ-DQB1 al-
lele typing was done carried out with a polymerase chain 
reaction-sequence-specific oligonucleotide probe using 
a INNO-LiPA HLA-DQB1 update kit (Lot number 
152003, Innogenetics, Belgium). Test conditions were ac-
cording to manufacturer’s instruction.
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Statistical analysis
To compare the frequency of  HLA-DQB1 alleles in chil-
dren with T1D and controls, the conventional χ2 test with 
Yates’ correction for continuity, when appropriate, was 
used. SPSS version 17 was used for statistical analysis. The 
odds ratio (OR) was calculated with 2 × 2 contingency 
tables. The 95% confidence intervals were obtained us-
ing Cornfield’s approximation. Data was analyzed by one-
way ANOVA for multiple comparisons. The P value was 
corrected (Pc) for the number of  alleles tested. The level 
of  significance was set at 95%. P value less than 0.05 was 
considered significant.

RESULTS
The average weight and height of  studied patients were 
44.55 ± 14.51 kg and 144.6 ± 15.55 cm respectively. 
Microalbuminuria was found in only 5 patients. The aver-
age serum cholesterol level was 163.95 ± 28.1, and the 
HbA1c average level was 7.98 ± 1.59. Optimal/subopti-
mal control of  HbA1c level was found in 57 patients, and 
poor control in 28 patients (Table 1). 

Significant differences were detected between Egyp-
tian patients with T1D and control groups in the fre-
quencies of  DQB1*02 (44.4% vs 18.6%, Pc < 0.001, 
OR: 3.5) and DQB1*03 (41.2% vs 24.4%, Pc < 0.001, 
OR: 2.17). Significant differences were also observed 
between control groups and T1D patients in the frequen-
cies of  DQB1*05 (14.6% vs 7.2%, P = 0.029, OR: 0.45) 
and DQB1*06 (34.1% vs 7.2%, P < 0.001, OR: 0.15). 
However, after correction for multiple comparisons, the 
significance was retained for HLA-DQB1*06 (Pc < 0.001) 
but lost for HLA-DQB1*05. 

From analysis of  the frequency of  allele subtypes in 
T1D patients and controls, HLA-DQB1*0201, *0202, 
*030201 were found to be positively associated with T1D 
(Pc = 0.014, Pc < 0.001, and Pc < 0.001 respectively), 
while HLA-DQB1*060101 was negatively associated (Pc 
< 0.001). Although the HLA-DQB1 alleles 030101 and 
050101 were significantly higher in controls (P = 0.016, P 
= 0.025 respectively), both of  them lost statistical signifi-
cance after correction of  P value (Table 2). 

From analysis of  HLA-DQB1 genotypes in T1D 
patients and controls, the frequency of  the genotypes 
02/02, 02/03, and 03/03 was found to be higher in T1D 
patients, and the frequency of  the genotypes 03/06, 
05/06, and 06/06 was higher in controls, with these dif-
ferences being statistically significant before correction. 
After correction, the genotypes 02/02, 02/03 in T1D, 
and the genotypes 03/06, 06/06 in controls still showed 
significant differences (Pc = 0.01, Pc < 0.001, Pc < 0.001, 
and Pc = 0.04, respectively) (Table 3).

In the analysis of  the frequency HLA-DQB1 alleles 
and genotypes in T1D in relation to grade of  diabetic 
control (Table 4), Microalbuminuria, age, gender, age of  
presentation, weight, height, frequency of  diabetic keto-
acidosis (P = 0.42), serum cholesterol, and level of  fast-
ing and post-prandial C-peptide (P = 0.83, P = 0.9, re-

spectively), only non-significant associations were found 
(data not shown). 

DISCUSSION
T1D mellitus is a chronic disease which most frequently 
presents in childhood[28,29]. It is classified into type 1B (id-
iopathic) and 1A diabetes mellitus, mediated through the 
immune system[30,31]. In T1D 1A, a genetically susceptible 
individual presents with loss of  tolerance to the pancre-
atic islet tissue triggered by environmental factors[32] and 
develops a progressive, immune-mediated destruction of  
pancreatic islet β cell[31,33].

T1D is considered a multifactorial condition with 
complex interactions between genetic and environmental 
factors[29,31]. There is evidence showing that 40%-50% of  
the inherited susceptibility to the disease is contributed 
by HLA-DR-DQ[30]. The association of  specific HLA-
DQB1 alleles and genotypes with T1D susceptibility/pro-
tection depends on the ethnicity and racial background 
of  each population. For example, in Caucasians T1D is 
positively associated with DQB1*0201 and DQB1*0302, 
while in Japanese it is associated with DQB1*0401 and 
DQB1*0303. 

From the results of  the current study, significant posi-
tive associations were found with HLA-DQB1*02 and 
DQB1*03 (Pc < 0.001, OR = 3.5, OR = 2.17 respectively) 
and a negative association with DQB1*06 (P < 0.001, 
OR: 0.15) in Egyptian children with T1D. At the same 
time, HLA-DQB1*0201, *0202, *030201 were positively 
associated (Pc = 0.014, Pc < 0.001, and Pc < 0.001 respec-
tively), and HLA-DQB1*060101 was negatively associated 
(Pc < 0.001) with T1D. The strongest positive association 
was found for HLA-DQB1*030201, followed by *0202, 
and finally *0201 (OR = 19.2, OR = 14.4, and OR = 2.21, 
respectively). To the best of  our knowledge, the present 
study is the first to identify a positive association between 
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Table 1  Clinical and laboratory characteristics of type 1 
diabetes mellitus patients

Characteristic n  (%)

Age (mean ± SD, yr)   12.52 ± 2.99
Age of presentation (mean ± SD, yr)     8.5 ± 3.1
Gender: mean/female 35 (41.2)/50 (58.8)
Weight (kg)     44.55 ± 14.51
Height (cm)     144.6 ± 15.55
Microalbuminuria
   No 80 (94.1)
   Yes 5 (5.9)
Frequency of DKA     1.22 ± 0.91
C-peptide (fasting)     0.34 ± 0.28
C-peptide (post-prandial)     0.58 ± 0.64
Serum cholesterol 163.95 ± 28.1
HbA1c     7.98 ± 1.59 
Grades of HbA1c control1

   Optimal/suboptimal 57 (67.1)
   Poor 28 (32.9)

1Optimal/suboptimal control < 8.5, poor control ≥ 8.5. DKA: Diabetic ke-
toacidosis. 
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HLA-DQB1*0202 and T1D (Table 2).
DQB1*0201 and DQB1*0302 were positively associ-

ated with T1D in various ethnic populations including 
Asians[34,35], European[36-43], and Americans[44-46]. Similar 
results were reported for Arab patients from Saudi Ara-
bia[47,48], Kuwait[49], Tunisia[50], Lebanon[51], and Israeli[52]. 
On the other hand, DQB1*0301 and DQB1*0601 
were negatively associated with T1D in Korean[34], Latin 
American[46], Lebanese[51], Tunisian[50], Saudi children[47,48], 
Turkey[43], and Romanian[37] populations.

In the literature, there is only one previous study in-

vestigating the association of  HLA-DQB1 alleles with 
T1D in Egyptians. Gaber et al[53] reported that HLA-
DQB1*0201/*0302 were risk factors and *0601/*0603 
were protective alleles. The two studies agree in relation 
to *0201, *0302, and *0601, but differ regarding *0603 
in Gaber et al[53], and *0202 in the present work. HLA-
DQB1*0603 was not detected in the controls of  the 
present work. However, the present work was done on a 
different number of  samples (85 patients vs 50 patients 
and 113 controls vs 50 controls) and a different geo-
graphical area (Delta region vs Cairo) from Gaber et al[53]. 
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Table 2  HLA-DQB1 allele frequency in type-1 diabetes mellitus group vs  control group  n  (%)

HLA-DQB1 allele Patient (n  = 85) Control (n  = 113) OR 95% CI P  value Pc  value

02   68 (44.4)   38 (18.6)   3.5 2.19-5.65 < 0.001 < 0.001
0201   49 (32.0)   36 (17.6)     2.21 1.35-3.62    0.001    0.014
0202   19 (12.4)   2 (1.0) 14.4   3.3-62.8 < 0.001 < 0.001
03   63 (41.2)   50 (24.4)     2.17 1.38-3.41 < 0.001 < 0.001
030101   4 (2.6) 18 (8.8)       0.279 0.09-0.84    0.016 NS
030201   56 (36.6)   6 (2.9) 19.2   7.9-45.9 < 0.001 < 0.001
04                 0 17 (8.3) - - -
05 11 (7.2)   30 (14.6)     0.45 0.22-0.93    0.029 NS
050101   6 (3.9)   21 (10.2)     0.35 0.14-0.91    0.025 NS
050201   6 (3.3)   1 (0.5)   6.9 0.79-59.6    0.043 NS
06 11 (7.2)   70 (34.1)     0.15 0.07-0.29 < 0.001 < 0.001
060101   2 (1.3)   51 (24.9)     0.04 0.01-0.17 < 0.001 < 0.001
0603   4 (2.6) -     2.37 2.1-2.7    0.020 NS
060401   4 (2.6)   1 (0.5)     5.48   0.6-49.5    0.090 NS

HLA: Human leukocyte antigen; OR: Odds ratio; NS: Not significant; Pc value: P value corrected for 14 comparisons. Significant P value if ≤ 0.05.

Table 3  HLA-DQB1 genotype1 frequency in type 1 diabetes mellitus group vs  control  n  (%)

HLA-DQB1 genotype Patient (n  = 85) Control (n  = 113) OR 95% CI P  value Pc  value

02/02 14 (16.5)   3 (2.7)   7.23 2.01-26.1      0.001   0.01
02/03 38 (44.7)   8 (7.1) 10.61 4.56-24.5   < 0.001 < 0.001
02/04 -   7 (6.3)   1.01 1.02-1.18     0.01 NS
02/05 6 (7.1)   4 (3.5)   2.07 0.56-7.57     0.26 NS
02/06 6 (7.1)   16 (14.2)   0.46 0.17-1.23     0.16 NS
03/03 12 (14.1)   6 (5.3)   2.93 1.05-8.16      0.033 NS
03/05 4 (4.7)   8 (7.1)   0.65 0.19-2.23     0.48 NS
03/06 2 (2.4)   22 (19.5) 0.1 0.02-0.44 < 0.00 < 0.001
05/06 1 (1.2) 11 (9.7)   0.11 0.01-0.87      0.012 NS
06/06 2 (2.4)   16 (14.2)   0.15 0.03-0.65      0.004   0.04

1Genotypes with frequency more than 5%. HLA: Human leukocyte antigen; OR: Odds ratio; NS: Not significant; Pc value: P value corrected for 10 
comparisons. Significant P value if ≤ 0.05. 

Table 4  HLA-DQB1 genotype1 frequency in relation to grades of diabetic control  n  (%)

HLA-DQB1 genotype Optimal control (n  = 57) Poor control (n  = 28) OR (95% CI) P  value

02/02 10 (65.9) 4 (60.5) 1.277 (0.36-4.49) 0.703
02/03 26 (34.1) 12 (39.5)   1.19 (0.45-2.78) 0.810
02/05   4 (39.4)   2 (28.9) 0.981 (0.18-5.71) 0.983
02/06   5 (53.0)   1 (63.2)     2.59 (0.29-23.35) 0.379
03/03 7 (7.6) 5 (7.9) 0.644 (0.19-2.25) 0.488
03/05                    3                     1       1.5 (0.15-15.11) 0.729
06/06                    1                     1 0.482 (0.03-8.01) 0.603

1Genotypes with frequency more than 5%. HLA: Human leukocyte antigen; OR: Odds ratio. Significant P value if ≤ 0.05, Optimal/
suboptimal control < 8.5, poor control ≥ 8.5.
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Egyptian are known to be of  mixed ethnic origin (Middle 
Eastern, African and European)[54], so Egyptian studies 
are expected to add to the data available for different 
ethnic background[55]. To the best of  our knowledge, the 
present study is the first one to mention the positive as-
sociation between HLA-DQB1*0202 and T1D (Table 2).

These same HLA-DQ molecules are associated with 
diabetes risk in various Caucasian and black popula-
tions although their relative frequency in background 
populations varies. This is also reflected in genotypes 
found among T1D patients and comparison of  high risk 
genotype frequencies is most relevant to disease suscep-
tibility[56]. In Egyptian children with T1D, the genotypes 
02/02, 02/03 were positively associated and the genotypes 
03/06, 06/06 were negatively associated with the disease 
(Pc = 0.01, Pc < 0.001, Pc < 0.001, and Pc = 0.04, respec-
tively) with the highest risk being with the heterozygote 
DQB1*02/*03 genotype (OR = 10.6) (Table 3). Similar 
findings were reported in the United States[44], Hungary[38], 
Romania[37], and Saudi Arabia[47,48].

The inheritance of  HLA genes associated with 
T1DM would involve the presentation of  diabetic auto-
antigen to autoreactive T-cells, thereby launching a T-cell 
activation cascade and the subsequent destruction of  
pancreatic β islet cells[57]. It is tempting, therefore, to 
speculate that the DQB1*0201, DQB1*0302 genotypes 
and the homozygote DQB1*0201 genotype predispose 
to the stimulation of  auto-reactive T-cells, thereby pre-
cipitating β-cell-directed immunity. Individuals carrying 
DQB1*0301, DQB1*0602 or DQB1*0602 may have a 
reduced affinity for diabetic autoantigen peptides, thereby 
explaining the dominant, protective nature of  these pep-
tides[58].

Geo-epidemiological studies have highlighted that 
there is considerable geographic and ethnic variability not 
only in the incidence of  T1D and its genetic determi-
nants, but also in the acute and long-term complications 
and the resulting mortality risk associated with the disease. 
Comparisons of  the genetic determinants of  T1D in vari-
ous populations have provided some evidence that the 
worldwide variation in incidence is at least partially deter-
mined by differences in genetic risk factors[32]. Our results 
showed no correlation between HLA-DQB1 and diabetic 
nephropathy as the number of  patients with microalbu-
minuria was considered as a limiting factor. Rønningen 
et al[59] also found no association between HLA class Ⅱ 
alleles and microalbuminuria. No significant association 
was found between HLA-DQB1 and the degree of  dia-
betic control. Further investigation of  this issue in a large 
groups of  diabetic patients of  matched age, sex, diet and 
lifestyle is needed. 

The Current work suggests that HLA-DQB1 alleles 
*030201, *0202, *0201, and genotypes 02/03, 02/02 may 
be a susceptibility risk factors for development of  T1D 
in Egyptian children, and HLA-DQB1*060101 allele, 
03/06, 06/06 genotypes may be protective factors. HLA-
DQB1 alleles and genotypes do not contribute to the 
grade of  diabetic control.
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Abstract
Inflammation induces insulin resistance and hyperin-
sulinemia due to elevation of serum cytokines such as 
tumor necrosis factor-α and interleukins. Chronic my-
eloproliferative diseases including myelofibrosis show 
higher serum interleukin levels than healthy subjects, 
which has been suggested to be the useful markers 
for disease activity. However, an association between 
myelofibrosis and insulin resistance has not ever been 
discussed anywhere. Here we report a case of type 2 
diabetes showing remarkable hyperinsulinemia and in-
sulin resistance possibly due to myelofibrosis.
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INTRODUCTION
Chronic inflammation induces insulin resistance and hy-
perinsulinemia due to elevation of  inflammatory cytokines 
such as tumor necrosis factor-α (TNF-α) and interleu-
kins[1]. Chronic myeloproliferative diseases show higher 
serum interleukin levels than healthy subjects, recently, 
which has been suggested to be the useful clinical markers 
for disease activity of  myeloproliferative diseases[2]. How-
ever, an association between chronic myeloproliferative 
diseases including myelofibrosis and insulin resistance has 
not ever been discussed anywhere. Here we report a case 
with type 2 diabetes showing hyperinsulinemia and insulin 
resistance possibly due to myelofibrosis. 

CASE REPORT
A 71-year-old man was diagnosed as having type 2 diabe-
tes and myelofibrosis in 1998 and 2001, respectively. His 
diabetes was treated by α-glucosidase inhibitor, voglibose 
(0.6 mg/d) from 1998 to 1999, and his HbA1c levels were 
7.0%-7.7%. He was treated by nateglinide (270 mg/d) 
from 1999 to 2003, and his HbA1c levels were 6.5%-7.4%. 
After the basal supported oral therapy using nateg-
linide (270 mg/d) and 4-5 units of  NPH-insulin (from 
2003-2004) and insulin glargine (from 2004) at bedtime, 
his HbA1c levels were 6.0%-6.9%. Recently, his diabetes 
has been treated by using nateglinide (270 mg/d) and 4 
units of  insulin glargine at bedtime. His myelofibrosis 
progressed since June, 2011, and the counts of  leukocyte 
and platelets were 2000/μL and 2.8 × 104/μL, respective-
ly, and hemoglobin concentration was 73 g/L on July 1, 
2011. At the same time, his blood glucose control became 
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worse. His plasma glucose and HbA1c were 1500 mg/L 
and 5.8%, respectively, on July 1, 2011. In September, 
2011, fasting plasma glucose and HbA1c levels increased 
to 2020 mg/L and 7.2%, respectively. He was admitted 
to our hospital. His body height, body weight and body 
mass index were 169 cm, 56 kg and 19.6 kg/m2, respec-
tively. We started the intensive insulin therapy, and his 
blood glucose levels were 1460-2480 mg/L by using 10, 
8 and 10 units of  insulin aspart before breakfast, lunch 
and dinner, respectively, and 8 units of  insulin glargine at 
bedtime, showing a significantly increased requirement of  
insulin dose. However, unexpectedly, his urinary C-peptide 
level was remarkably elevated (248 μg/d; normal, 29.2- 
167 μg/d). Anti-insulin antibody (125I-insulin binding rate, 
1.5%; normal, < 0.4%) level was slightly elevated, and an-
ti-insulin receptor antibody was not detected. Abdominal 
computed tomography showed severe hepatosplenomega-
ly. We measured his serum inflammatory cytokines. Serum 
levels of  TNF-α (6.3 pg/mL; normal, 0.6-2.8 pg/mL),  
interleukin-1 (11 pg/mL; normal, < 10 pg/mL) and 
interleukin-6 (5.9 pg/mL; normal, < 4.0 pg/mL) were 
significantly elevated. However, interleukin-2 (0.8 U/mL; 
normal, < 0.8 U/mL) and interleukin-8 (< 2.0 pg/mL; 
normal, < 2.0 pg/mL) were not elevated.

DISCUSSION
Myelofibrosis is myeloproliferative disease which induces 
fibrosis of  the bone marrow and leads to hepatospleno-
megaly, which may cause portal hypertension and por-
tosystemic shunt[3]. To our knowledge, the association 
between myelofibrosis and hyperinsulinemia in humans 
has not ever been studied. The insulin metabolism in 
rats with portal hypertension has been previously re-
ported[4]. The metabolic clearance rate of  insulin in the 
portal-hypertensive rats was significantly reduced in 
comparison with the control rats[4]. The control of  blood 
glucose levels when he was diagnosed as having diabetes 
is dealt with the long-term influence of  early metabolic 
control on clinical outcomes, also known as “metabolic 

memory”, and where a long-term receptor for advanced 
glycation end products activation is a crucial element in 
the maintenance of  a low-grade systemic chronic inflam-
mation, which is a very well-known feature of  diabetes 
mellitus[5,6]. His plasma glucose control was poor (HbA1c, 
6.5%-7.7%) from 1998 to 2003, before the start of  the 
basal supported oral therapy using nateglinide and insu-
lin. We have to mention that early poor glycemic environ-
ment might also possibly affect his diabetes aggravation.

We also have to mention that we should have mea-
sured cytokine levels on this patient before the onset of  
the acute progress on June 2011, and we used the cut-off  
values for cytokines from healthy individuals, however, 
comparisons should be made in reference to cytokines 
serum levels on tightly controlled diabetic patients.

In conclusion, the decrease of  insulin clearance due 
to portosystemic shunt, and elevated serum levels of  
TNF-α interleukin-1 and interleukin-6, strongly associat-
ed with insulin resistance[1], may induce hyperinsulinemia 
and insulin resistance in our patient with type 2 diabetes 
complicated with myelofibrosis.
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The biggest advantage of  the OA model is that it provides 
free, full-text articles in PDF and other formats for experts and 
the public without registration, which eliminates the obstacle that 
traditional journals possess and usually delays the speed of  the 
propagation and communication of  scientific research results.

Maximization of personal benefits
The role of  academic journals is to exhibit the scientific levels of  
a country, a university, a center, a department, and even a scientist, 
and build an important bridge for communication between 
scientists and the public. As we all know, the significance of  the 
publication of  scientific articles lies not only in disseminating 
and communicating innovative scientific achievements and aca-
demic views, as well as promoting the application of  scientific 
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“copyright” of  innovative achievements published, as well as 
evaluating research performance and academic levels. So, to realize 
these desired attributes of  WJD and create a well-recognized 
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maximized. The maximization of  personal benefits refers to the 
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benefits of  others. (1) Maximization of  the benefits of  editorial 
board members: The primary task of  editorial board members 
is to give a peer review of  an unpublished scientific article via 
online office system to evaluate its innovativeness, scientific and 
practical values and determine whether it should be published or 
not. During peer review, editorial board members can also obtain 
cutting-edge information in that field at first hand. As leaders in 
their field, they have priority to be invited to write articles and 
publish commentary articles. We will put peer reviewers’ names 
and affiliations along with the article they reviewed in the journal to 
acknowledge their contribution; (2) Maximization of  the benefits 
of  authors: Since WJD is an OA journal, readers around the 
world can immediately download and read, free of  charge, high-
quality, peer-reviewed articles from WJD official website, thereby 
realizing the goals and significance of  the communication between 
authors and peers as well as public reading; (3) Maximization of  
the benefits of  readers: Readers can read or use, free of  charge, 
high-quality peer-reviewed articles without any limits, and cite 
the arguments, viewpoints, concepts, theories, methods, results, 
conclusion or facts and data of  pertinent literature so as to validate 
the innovativeness, scientific and practical values of  their own 
research achievements, thus ensuring that their articles have novel 
arguments or viewpoints, solid evidence and correct conclusion; 
and (4) Maximization of  the benefits of  employees: It is an 
iron law that a first-class journal is unable to exist without first-
class editors, and only first-class editors can create a first-class 
academic journal. We insist on strengthening our team cultivation 
and construction so that every employee, in an open, fair and 
transparent environment, could contribute their wisdom to edit 
and publish high-quality articles, thereby realizing the maximization 

of  the personal benefits of  editorial board members, authors and 
readers, and yielding the greatest social and economic benefits.

Aims and scope
The major task of  WJD is to report rapidly the most recent results 
in basic and clinical research on diabetes including: metabolic syn-
drome, functions of  α, β, δ and PP cells of  the pancreatic islets, 
effect of  insulin and insulin resistance, pancreatic islet transplanta-
tion, adipose cells and obesity, clinical trials, clinical diagnosis and 
treatment, rehabilitation, nursing and prevention. This covers epi-
demiology, etiology, immunology, pathology, genetics, genomics, 
proteomics, pharmacology, pharmacokinetics, pharmacogenetics, 
diagnosis and therapeutics. Reports on new techniques for treating 
diabetes are also welcome.

Columns
The columns in the issues of  WJD will include: (1) Editorial: To 
introduce and comment on major advances and developments 
in the field; (2) Frontier: To review representative achievements, 
comment on the state of  current research, and propose directions 
for future research; (3) Topic Highlight: This column consists of  
three formats, including (A) 10 invited review articles on a hot 
topic, (B) a commentary on common issues of  this hot topic, and 
(C) a commentary on the 10 individual articles; (4) Observation: 
To update the development of  old and new questions, highlight 
unsolved problems, and provide strategies on how to solve the 
questions; (5) Guidelines for Basic Research: To provide guidelines 
for basic research; (6) Guidelines for Clinical Practice: To provide 
guidelines for clinical diagnosis and treatment; (7) Review: To 
review systemically progress and unresolved problems in the field, 
comment on the state of  current research, and make suggestions 
for future work; (8) Original Article: To report innovative and 
original findings in diabetes; (9) Brief  Article: To briefly report 
the novel and innovative findings in diabetes research; (10) Case 
Report: To report a rare or typical case; (11) Letters to the Editor: 
To discuss and make reply to the contributions published in WJD, 
or to introduce and comment on a controversial issue of  general 
interest; (12) Book Reviews: To introduce and comment on quality 
monographs of  diabetes mellitus; and (13) Guidelines: To introduce 
consensuses and guidelines reached by international and national 
academic authorities worldwide on basic research and clinical 
practice in diabetes mellitus.
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SPECIAL STATEMENT
All articles published in this journal represent the viewpoints of  the 
authors except where indicated otherwise.

Biostatistical editing
Statisital review is performed after peer review. We invite an expert 
in Biomedical Statistics to evaluate the statistical method used 
in the paper, including t-test (group or paired comparisons), chi-
squared test, Ridit, probit, logit, regression (linear, curvilinear, or 
stepwise), correlation, analysis of  variance, analysis of  covariance, 
etc. The reviewing points include: (1) Statistical methods should be 
described when they are used to verify the results; (2) Whether the 
statistical techniques are suitable or correct; (3) Only homogeneous 
data can be averaged. Standard deviations are preferred to standard 
errors. Give the number of  observations and subjects (n). Losses 
in observations, such as drop-outs from the study should be re-
ported; (4) Values such as ED50, LD50, IC50 should have their 
95% confidence limits calculated and compared by weighted probit 
analysis (Bliss and Finney); and (5) The word ‘significantly’ should 
be replaced by its synonyms (if  it indicates extent) or the P value (if  
it indicates statistical significance). 

Conflict-of-interest statement
In the interests of  transparency and to help reviewersassess any 
potential bias, WJD requires authors of  all papers to declare any 
competing commercial,  personal, political, intellectual, or religious 
interests in relation to the submitted work. Referees are also asked 
to indicate any potential conflict they might have reviewing a 
particular paper. Before submitting, authors are suggested to read 
“Uniform Requirements for Manuscripts Submitted to Biomedical 
Journals: Ethical Considerations in the Conduct and Reporting of  
Research: Conflicts of  Interest” from International Committee of  
Medical Journal Editors (ICMJE), which is available at: http://www.
icmje.org/ethical_4conflicts.html. 

Sample wording: [Name of  individual] has received fees for 
serving as a speaker, a consultant and an advisory board member for 
[names of  organizations], and has received research funding from 
[names of  organization]. [Name of  individual] is an employee of  
[name of  organization]. [Name of  individual] owns stocks and shares 
in [name of  organization]. [Name of  individual] owns patent [patent 
identification and brief  description]. 

Statement of informed consent
Manuscripts should contain a statement to the effect that all human 
studies have been reviewed by the appropriate ethics committee 
or it should be stated clearly in the text that all persons gave their 
informed consent prior to their inclusion in the study. Details that 
might disclose the identity of  the subjects under study should be 
omitted. Authors should also draw attention to the Code of  Ethics 
of  the World Medical Association (Declaration of  Helsinki, 1964, 
as revised in 2004).

Statement of human and animal rights
When reporting the results from experiments, authors should 
follow the highest standards and the trial should comform to Good 
Clinical Practice (for example, US Food and Drug Administration 
Good Clinical Practice in FDA-Regulated Clinical Trials; UK 
Medicines Research Council Guidelines for Good Clinical Practice 
in Clinical Trials) and/or the World Medical Association Declaration 
of  Helsinki. Generally, we suggest authors follow the lead inves-
tigator’s national standard. If  doubt exists whether the research 
was conducted in accordance with the above standards, the authors 
must explain the rationale for their approach and demonstrate 
that the institutional review body explicitly approved the doubtful 
aspects of  the study. 

Before submitting, authors should make their study approved 
by the relevant research ethics committee or institutional review 
board. If  human participants were involved, manuscripts must be 
accompanied by a statement that the experiments were undertaken 
with the understanding and appropriate informed consent of  each. 
Any personal item or information will not be published without 
explicit consents from the involved patients. If  experimental animals 
were used, the materials and methods (experimental procedures) 
section must clearly indicate that appropriate measures were taken to 
minimize pain or discomfort, and details of  animal care should be 
provided.

SUBMISSION OF MANUSCRIPTS
Manuscripts should be typed in 1.5 line spacing and 12 pt. Book 
Antiqua with ample margins. Number all pages consecutively, and 
start each of  the following sections on a new page: Title Page, Abs-
tract, Introduction, Materials and Methods, Results, Discussion, 
Acknowledgements, References, Tables, Figures, and Figure Leg-
ends. Neither the editors nor the publisher are responsible for the 
opinions expressed by contributors. Manuscripts formally accepted 
for publication become the permanent property of  Baishideng 
Publishing Group Co., Limited, and may not be reproduced by any 
means, in whole or in part, without the written permission of  both 
the authors and the publisher. We reserve the right to copy-edit and 
put onto our website accepted manuscripts. Authors should follow 
the relevant guidelines for the care and use of  laboratory animals 
of  their institution or national animal welfare committee. For the 
sake of  transparency in regard to the performance and reporting 
of  clinical trials, we endorse the policy of  the International Com-
mittee of  Medical Journal Editors to refuse to publish papers 
on clinical trial results if  the trial was not recorded in a publicly-
accessible registry at its outset. The only register now available, 
to our knowledge, is http://www. clinicaltrials.gov sponsored by 
the United States National Library of  Medicine and we encourage 
all potential contributors to register with it. However, in the case 
that other registers become available you will be duly notified. A 
letter of  recommendation from each author’s organization should 
be provided with the contributed article to ensure the privacy and 
secrecy of  research is protected.

Authors should retain one copy of  the text, tables, photographs 
and illustrations because rejected manuscripts will not be returned 
to the author(s) and the editors will not be responsible for loss or 
damage to photographs and illustrations sustained during mailing.

Online submissions
Manuscripts should be submitted through the Online Submission 
System at: http://www.wjgnet.com/esps/. Authors are highly 
recommended to consult the ONLINE INSTRUCTIONS 
TO AUTHORS (http://www.wjgnet.com/1948-9358/g_info_ 
20100107165233.htm) before attempting to submit online. For 
assistance, authors encountering problems with the Online 
Submission System may send an email describing the problem to 
wjd@wjgnet.com, or by telephone: +86-10-85381892. If  you submit 
your manuscript online, do not make a postal contribution. Repeated 
online submission for the same manuscript is strictly prohibited.
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MANUSCRIPT PREPARATION
All contributions should be written in English. All articles must be 
submitted using word-processing software. All submissions must 
be typed in 1.5 line spacing and 12 pt. Book Antiqua with ample 
margins. Style should conform to our house format. Required 
information for each of  the manuscript sections is as follows:

Title page
Title: Title should be less than 12 words.

Running title: A short running title of  less than 6 words should 
be provided.

Authorship: Authorship credit should be in accordance with the 
standard proposed by International Committee of  Medical Journal 
Editors, based on (1) substantial contributions to conception and 
design, acquisition of  data, or analysis and interpretation of  data; (2) 
drafting the article or revising it critically for important intellectual 
content; and (3) final approval of  the version to be published. Auth-
ors should meet conditions 1, 2, and 3.

Institution: Author names should be given first, then the complete 
name of  institution, city, province and postcode. For example, Xu-
Chen Zhang, Li-Xin Mei, Department of  Pathology, Chengde 
Medical College, Chengde 067000, Hebei Province, China. One 
author may be represented from two institutions, for example, Ge-
orge Sgourakis, Department of  General, Visceral, and Transplan-
tation Surgery, Essen 45122, Germany; George Sgourakis, 2nd 
Surgical Department, Korgialenio-Benakio Red Cross Hospital, 
Athens 15451, Greece

Author contributions: The format of  this section should be: 
Author contributions: Wang CL and Liang L contributed equally 
to this work; Wang CL, Liang L, Fu JF, Zou CC, Hong F and Wu 
XM designed the research; Wang CL, Zou CC, Hong F and Wu 
XM performed the research; Xue JZ and Lu JR contributed new 
reagents/analytic tools; Wang CL, Liang L and Fu JF analyzed the 
data; and Wang CL, Liang L and Fu JF wrote the paper.

Supportive foundations: The complete name and number of  
supportive foundations should be provided, e.g., Supported by 
National Natural Science Foundation of  China, No. 30224801

Correspondence to: Only one corresponding address should 
be provided. Author names should be given first, then author 
title, affiliation, the complete name of  institution, city, postcode, 
province, country, and email. All the letters in the email should be 
in lower case. A space interval should be inserted between country 
name and email address. For example, Montgomery Bissell, MD, 
Professor of  Medicine, Chief, Liver Center, Gastroenterology 
Division, University of  California, Box 0538, San Francisco, CA 
94143, United States. montgomery.bissell@ucsf.edu

Telephone and fax: Telephone and fax should consist of  +, 
country number, district number and telephone or fax number, e.g., 
Telephone: +86-10-85381892 Fax: +86-10-85381893

Peer reviewers: All articles received are subject to peer review. 
Normally, three experts are invited for each article. Decision for 
acceptance is made only when at least two experts recommend 
an article for publication. Reviewers for accepted manuscripts are 
acknowledged in each manuscript, and reviewers of  articles which 
were not accepted will be acknowledged at the end of  each issue. 
To ensure the quality of  the articles published in WJD, reviewers 
of  accepted manuscripts will be announced by publishing the 
name, title/position and institution of  the reviewer in the footnote 
accompanying the printed article. For example, reviewers: Professor 
Jing-Yuan Fang, Shanghai Institute of  Digestive Disease, Shanghai, 
Affiliated Renji Hospital, Medical Faculty, Shanghai Jiaotong 
University, Shanghai, China; Professor Xin-Wei Han, Department 
of  Radiology, The First Affiliated Hospital, Zhengzhou University, 

Zhengzhou, Henan Province, China; and Professor Anren Kuang, 
Department of  Nuclear Medicine, Huaxi Hospital, Sichuan Uni-
versity, Chengdu, Sichuan Province, China.

Abstract
There are unstructured abstracts (no less than 256 words) and 
structured abstracts (no less than 480). The specific requirements 
for structured abstracts are as follows: 

An informative, structured abstracts of  no less than 480 
words should accompany each manuscript. Abstracts for original 
contributions should be structured into the following sections. AIM 
(no more than 20 words): Only the purpose should be included. 
Please write the aim as the form of  “To investigate/study/…; 
MATERIALS AND METHODS (no less than 140 words); 
RESULTS (no less than 294 words): You should present P values 
where appropriate and must provide relevant data to illustrate 
how they were obtained, e.g. 6.92 ± 3.86 vs 3.61 ± 1.67, P < 0.001; 
CONCLUSION (no more than 26 words).

Key words
Please list 5-10 key words, selected mainly from Index Medicus, which 
reflect the content of  the study.

Text
For articles of  these sections, original articles, rapid communi-
cation and case reports, the main text should be structured into 
the following sections: INTRODUCTION, MATERIALS AND 
METHODS, RESULTS and DISCUSSION, and should include 
appropriate Figures and Tables. Data should be presented in the 
main text or in Figures and Tables, but not in both. The main 
text format of  these sections, editorial, topic highlight, case 
report, letters to the editors, can be found at: http://www.wjgnet.
com/1948-9358/g_info_20100107165233.htm. 

Illustrations
Figures should be numbered as 1, 2, 3, etc., and mentioned clearly 
in the main text. Provide a brief  title for each figure on a separate 
page. Detailed legends should not be provided under the figures. 
This part should be added into the text where the figures are 
applicable. Figures should be either Photoshop or Illustrator 
files (in tiff, eps, jpeg formats) at high-resolution. Examples can 
be found at: http://www.wjgnet.com/1007-9327/13/4520.
pdf; http://www.wjgnet .com/1007-9327/13/4554.pdf; 
http://www.wjgnet.com/1007-9327/13/4891.pdf; http://
www.wjgnet.com/1007-9327/13/4986.pdf; http://www.
wjgnet.com/1007-9327/13/4498.pdf. Keeping all elements 
compiled is necessary in line-art image. Scale bars should be  
used rather than magnification factors, with the length of  the bar  
defined in the legend rather than on the bar itself. File names should  
identify the figure and panel. Avoid layering type directly over  
shaded or textured areas. Please use uniform legends for the  
same subjects. For example: Figure 1 Pathological changes in 
atrophic gastritis after treatment. A: ...; B: ...; C: ...; D: ...; E: ...; F: ...; 
G: …etc. It is our principle to publish high resolution-figures for the 
printed and E-versions.

Tables
Three-line tables should be numbered 1, 2, 3, etc., and mentioned 
clearly in the main text. Provide a brief  title for each table. 
Detailed legends should not be included under tables, but rather 
added into the text where applicable. The information should 
complement, but not duplicate the text. Use one horizontal line 
under the title, a second under column heads, and a third below 
the Table, above any footnotes. Vertical and italic lines should be 
omitted.

Notes in tables and illustrations
Data that are not statistically significant should not be noted. aP < 
0.05, bP < 0.01 should be noted (P > 0.05 should not be noted). If  
there are other series of  P values, cP < 0.05 and dP < 0.01 are used. 
A third series of  P values can be expressed as eP < 0.05 and fP < 0.01. 
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Other notes in tables or under illustrations should be expressed as 
1F, 2F, 3F; or sometimes as other symbols with a superscript (Arabic 
numerals) in the upper left corner. In a multi-curve illustration, each 
curve should be labeled with ●, ○, ■, □, ▲, △, etc., in a certain 
sequence.

Acknowledgments
Brief  acknowledgments of  persons who have made genuine con-
tributions to the manuscript and who endorse the data and conclu-
sions should be included. Authors are responsible for obtaining 
written permission to use any copyrighted text and/or illustrations.

REFERENCES
Coding system
The author should number the references in Arabic numerals 
according to the citation order in the text. Put reference numbers 
in square brackets in superscript at the end of  citation content or 
after the cited author’s name. For citation content which is part of  
the narration, the coding number and square brackets should be 
typeset normally. For example, “Crohn’s disease (CD) is associated 
with increased intestinal permeability[1,2]”. If  references are cited 
directly in the text, they should be put together within the text, for 
example, “From references[19,22-24], we know that...”

When the authors write the references, please ensure that 
the order in text is the same as in the references section, and also 
ensure the spelling accuracy of  the first author’s name. Do not list 
the same citation twice. 

PMID and DOI
Pleased provide PubMed citation numbers to the reference list, 
e.g. PMID and DOI, which can be found at http://www.ncbi.
nlm.nih.gov/sites/entrez?db=pubmed and http://www.crossref.
org/SimpleTextQuery/, respectively. The numbers will be used in 
E-version of  this journal.

Style for journal references
Authors: the name of  the first author should be typed in bold-
faced letters. The family name of  all authors should be typed with 
the initial letter capitalized, followed by their abbreviated first 
and middle initials. (For example, Lian-Sheng Ma is abbreviated 
as Ma LS, Bo-Rong Pan as Pan BR). The title of  the cited article 
and italicized journal title (journal title should be in its abbreviated 
form as shown in PubMed), publication date, volume number 
(in black), start page, and end page [PMID: 11819634   DOI: 
10.3748/wjg.13.5396].

Style for book references
Authors: the name of  the first author should be typed in bold-faced 
letters. The surname of  all authors should be typed with the initial 
letter capitalized, followed by their abbreviated middle and first 
initials. (For example, Lian-Sheng Ma is abbreviated as Ma LS, Bo-
Rong Pan as Pan BR) Book title. Publication number. Publication 
place: Publication press, Year: start page and end page.

Format
Journals 
English journal article (list all authors and include the PMID where 

applicable)
1 Jung EM, Clevert DA, Schreyer AG, Schmitt S, Rennert J, 

Kubale R, Feuerbach S, Jung F. Evaluation of  quantitative 
contrast harmonic imaging to assess malignancy of  liver 
tumors: A prospective controlled two-center study. World J 
Gastroenterol 2007; 13: 6356-6364 [PMID: 18081224   DOI: 
10.3748/wjg.13.6356]

Chinese journal article (list all authors and include the PMID where 
applicable)

2 Lin GZ, Wang XZ, Wang P, Lin J, Yang FD. Immunologic 
effect of  Jianpi Yishen decoction in treatment of  Pixu-
diarrhoea. Shijie Huaren Xiaohua Zazhi 1999; 7: 285-287

In press
3 Tian D, Araki H, Stahl E, Bergelson J, Kreitman M. Signature 

of  balancing selection in Arabidopsis. Proc Natl Acad Sci USA 
2006; In press

Organization as author
4 Diabetes Prevention Program Research Group. Hyp-

ertension, insulin, and proinsulin in participants with impaired  
glucose tolerance. Hypertension 2002; 40: 679-686 [PMID: 
12411462   PMCID:2516377   DOI:10.1161/01.HYP.00000 
35706.28494.09]

Both personal authors and an organization as author 
5 Vallancien G, Emberton M, Harving N, van Moorselaar RJ; 

Alf-One Study Group. Sexual dysfunction in 1, 274 European 
men suffering from lower urinary tract symptoms. J Urol 
2003; 169: 2257-2261 [PMID: 12771764   DOI:10.1097/01.
ju.0000067940.76090.73]

No author given
6 21st century heart solution may have a sting in the tail. 

BMJ 2002; 325: 184 [PMID: 12142303   DOI:10.1136/
bmj.325.7357.184]

Volume with supplement
7 Geraud G, Spierings EL, Keywood C. Tolerability and safety 

of  frovatriptan with short- and long-term use for treatment 
of  migraine and in comparison with sumatriptan. Headache 
2002; 42 Suppl 2: S93-99 [PMID: 12028325   DOI:10.1046/
j.1526-4610.42.s2.7.x]

Issue with no volume
8 Banit DM, Kaufer H, Hartford JM. Intraoperative frozen 

section analysis in revision total joint arthroplasty. Clin Orthop 
Relat Res 2002; (401): 230-238 [PMID: 12151900   DOI:10.109
7/00003086-200208000-00026]

No volume or issue
9 Outreach: Bringing HIV-positive individuals into care. HRSA 

Careaction 2002; 1-6 [PMID: 12154804]

Books
Personal author(s)
10 Sherlock S, Dooley J. Diseases of  the liver and billiary sys-

tem. 9th ed. Oxford: Blackwell Sci Pub, 1993: 258-296
Chapter in a book (list all authors)
11 Lam SK. Academic investigator’s perspectives of  medical 

treatment for peptic ulcer. In: Swabb EA, Azabo S. Ulcer 
disease: investigation and basis for therapy. New York: Marcel 
Dekker, 1991: 431-450

Author(s) and editor(s)
12 Breedlove GK, Schorfheide AM. Adolescent pregnancy. 2nd 

ed. Wieczorek RR, editor. White Plains (NY): March of  Dimes 
Education Services, 2001: 20-34

Conference proceedings
13 Harnden P, Joffe JK, Jones WG, editors. Germ cell tumours V. 

Proceedings of  the 5th Germ cell tumours Conference; 2001 
Sep 13-15; Leeds, UK. New York: Springer, 2002: 30-56

Conference paper
14 Christensen S, Oppacher F. An analysis of  Koza's compu-

tational effort statistic for genetic programming. In: Foster 
JA, Lutton E, Miller J, Ryan C, Tettamanzi AG, editors. 
Genetic programming. EuroGP 2002: Proceedings of  the 5th 
European Conference on Genetic Programming; 2002 Apr 
3-5; Kinsdale, Ireland. Berlin: Springer, 2002: 182-191

Electronic journal (list all authors)
15 Morse SS. Factors in the emergence of  infectious diseases. 

Emerg Infect Dis serial online, 1995-01-03, cited 1996-06-05; 
1(1): 24 screens. Available from: URL: http://www.cdc.gov/
ncidod/eid/index.htm

Patent (list all authors)
16 Pagedas AC, inventor; Ancel Surgical R&D Inc., assig-

nee. Flexible endoscopic grasping and cutting device and  
positioning tool assembly. United States patent US 200201 
03498. 2002 Aug 1
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Statistical data
Write as mean ± SD or mean ± SE.

Statistical expression
Express t test as t (in italics), F test as F (in italics), chi square test as 
χ2 (in Greek), related coefficient as r (in italics), degree of  freedom 
as υ (in Greek), sample number as n (in italics), and probability as P (in 
italics).

Units
Use SI units. For example: body mass, m (B) = 78 kg; blood 
pressure, p (B) = 16.2/12.3 kPa; incubation time, t (incubation) = 
96 h, blood glucose concentration, c (glucose) 6.4 ± 2.1 mmol/L; 
blood CEA mass concentration, p (CEA) = 8.6 24.5 mg/L; CO2 
volume fraction, 50 mL/L CO2, not 5% CO2; likewise for 40 g/L 
formaldehyde, not 10% formalin; and mass fraction, 8 ng/g, etc. 
Arabic numerals such as 23, 243, 641 should be read 23 243 641.

The format for how to accurately write common units and 
quantums can be found at: http://www.wjgnet.com/1948-9358/
g_info_20100107145507.htm.

Abbreviations
Standard abbreviations should be defined in the abstract and on first 
mention in the text. In general, terms should not be abbreviated 
unless they are used repeatedly and the abbreviation is helpful to 
the reader. Permissible abbreviations are listed in Units, Symbols 
and Abbreviations: A Guide for Biological and Medical Editors and 
Authors (Ed. Baron DN, 1988) published by The Royal Society of  
Medicine, London. Certain commonly used abbreviations, such as 
DNA, RNA, HIV, LD50, PCR, HBV, ECG, WBC, RBC, CT, ESR, 
CSF, IgG, ELISA, PBS, ATP, EDTA, mAb, can be used directly 
without further explanation.

Italics
Quantities: t time or temperature, c concentration, A area, l length, 
m mass, V volume.
Genotypes: gyrA, arg 1, c myc, c fos, etc.
Restriction enzymes: EcoRI, HindI, BamHI, Kbo I, Kpn I, etc.
Biology: H. pylori, E coli, etc.

Examples for paper writing
Editorial: http://www.wjgnet.com/1948-9358/g_info_20100316 
080002.htm

Frontier: http://www.wjgnet.com/1948-9358/g_info_20100316 
091946.htm

Topic highlight: http://www.wjgnet.com/1948-9358/g_info_ 
20100316080004.htm

Observation: http://www.wjgnet.com/1948-9358/g_info_ 
20100107142558.htm

Guidelines for basic research: http://www.wjgnet.com/1948-9358/
g_info_20100316092358.htm

Guidelines for clinical practice: http://www.wjgnet.com/1948- 
9358/g_info_20100316092508.htm

Review: http://www.wjgnet.com/1948-9358/g_info_2010 
0107142809.htm

Original articles: http://www.wjgnet.com/1948-9358/g_info_ 
20100107143306.htm

Brief  articles: http://www.wjgnet.com/1948-9358/g_info_2010 
0316093137.htm

Case report: http://www.wjgnet.com/1948-9358/g_info_2010010 
7143856.htm

Letters to the editor: http://www.wjgnet.com/1948-9358/
g_info_20100107144156.htm

Book reviews: http://www.wjgnet.com/1948-9358/g_info_2010 
0316093525.htm

Guidelines: http://www.wjgnet.com/1948-9358/g_info_2010 
0316093551.htm

SUBMISSION OF THE REVISED MANUSCRIPTS AFTER 
ACCEPTED
Please revise your article according to the revision policies 
of  WJD. The revised version including manuscript and high-
resolution image figures (if  any) should be re-submitted online 
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