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Abstract
Objective: To study glycemic control after initiation of pump therapy in a group of patients with type 1 diabetes..Materials
and Methods: We reviewed all consecutive charts of adolescent and adult Lebanese patients with type 1 diabetes treated at
the American University of Beirut Medical Center who were started on continuous subcutaneous insulin infusion (CSII)
between 2003 and 2005. Their previous insulin regimen included premixed insulin preparation, glargine/lispro or NPH with
short-acting insulin, as 2 or 3 injections per day. Results: The charts of 12 patients (7 men and 5 women) were reviewed.
Their median age was 24.5 years (range 16-45) and the median disease duration was 10 years (range 2-21). At the time of
study, the median duration of pump use was 18 months (range 2-28). Hemoglobin A1C significantly improved [median 8.4
(6.5-10) to 6.9 (5-8.5) % , p=0.003] and the rate of hypoglycemia was reduced (from a total of 32 to 4 episodes per week),
with no significant effects on body weight or insulin dose. While on CSII, all patients reported satisfaction in their quality of
life in terms of physical, emotional and social well-being. Conclusion: This case series is the first to report the use and
outcome of CSII in Lebanon with improved glycemic profile and quality of life in adult patients with type 1 diabetes.
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of several clinical trials to assess this intensive therapy,
through non-randomized studies including children and
adolescents using at that time regular insulin for the
pump.13-15 In fact in the „intense glucose control‟ arm of the
DCCT, 42% of patients were using insulin pump therapy at
the end of the study and were able to maintain a mean
HbA1c of 6.8 % vs. 7.0% in MDI-treated subjects
(p<0.05).16

Introduction
In 1993, The Diabetes Control and Complications Trial
(DCCT) demonstrated that tight glycemic control in young
adults with type 1 diabetes reduced the incidence of
microvascular complications.1,2 The benefits of this intense
control was maintained even when HbA1c did not remain in
the tight range after the DCCT was over, as was
demonstrated in the EPIC study which is a follow-up on the
DCCT population.3 The EPIC study also demonstrated more
recently that the benefits of tight glycemic control extend to
prevention of macrovascular complications.

The implementation of the insulin pump therapy mandates
a lot of input and motivation on behalf of the patient in
coordination with a highly skilled multidisciplinary team.
Cultural diversity and social support systems may play a
role in the success rate of this technology. Socioeconomic
status, more so than race/ethnicity, plays an important role
in metabolic control.17 There are no reports of pump use
among Middle East adult patients with type1 diabetes.
Given that the culture and social background of these
patients may be different from those in previously published
insulin pump studies, we have asked whether the benefits of
this new technology are seen across our population as well.
We have conducted this study to assess the outcome in
Lebanese type 1 diabetic patients who were placed on
Continuous Subcutaneous Insulin Infusion at the American
University of Beirut.

Since its first use in the 1970s by Pickup et al. in UK, 4,5
overwhelming evidence supports the effectiveness of
Continuous Subcutaneous Insulin Infusion (CSII) also
known as “insulin pump therapy” to achieve better
metabolic control in patients with type 16-9 and type 210-12
diabetes who have failed to achieve their targets on multiple
daily insulin injections (MDI). The overall decrease in
HbA1c which is attributed to CSII is 0.35%, among various
study groups, with less hypoglycemic episodes.
Since its publication, the DCCT has inspired the initiation
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Materials and Methods
All consecutive Lebanese patients who were started on the
pump since its introduction to our institution in May 2003
until September 2005 (the time of the study) were included.
All patients were using Medtronic/Minimed Pump.
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There were 12 patients: 7 men and 5 women. Their charts
were reviewed and data was collected regarding the age of
onset of diabetes, the date of initiation of insulin pump
therapy, and the duration of pump therapy until study date,
along with HbA1c and lipid profile values (when available)
before and during therapy. HbA1c was determined using
Bayer DCA 2000 Analyzer (Bayer Diagnostics, Inc, USA).
When several values of HbA1c were available, the mean of
all values was used for comparison.

10
pre-pump
post-pump

Mean HbA1c (%)

8

Patients were performing self-monitoring blood glucose by
fingerstick at least 3 times per day: fasting, postprandial and
at bedtime. The mean fasting blood glucose and 2-hours
postprandial were calculated for each patient separately.
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Statistical Analysis
All parameters are expressed as median (minimum and
maximum), unless stated otherwise. The median of
continuous variables (weight, HbA1c, insulin dose) before
and after pump use were compared using Wilcoxon signedrank test. A p value of <0.05 was considered statistically
significant. All statistical analyses were performed using the
software SPSS 14.0 ( SPSS Inc., Chicago, Illinois).

Table 1. Baseline characteristics of patients
Age at
Initiation
of Pump
(years)
20
25
15.25
14.6
15
33.5
40.5
16.4
38.8
37
21.8
44.8
23.4
(14-44)

4

This study was approved by the Institutional Research
Board of the American University of Beirut and all
procedures were in accordance with the Helsinski
Declaration of 1975, as revised in 1983.

Quality of life assessment was based on a 5-point Likert
scale measurement for each one of the criteria: 1)
physical/functional feeling of well-being, 2) emotional
influence of such therapy, 3) impact of the pump on family

Duration
of
disease
(years)
10
10
2
3
5
15
17
16
21
8
2
12
10
(2-28)

3

relationships and attendance of social activities, 4) the
overall treatment satisfaction scoring system was as follows:
1= dissatisfied and 5 = very satisfied.

Any adverse side effect believed to be related to the insulin
pump use was documented during the interview, such as
infection at site of injection, catheter blockage, or
lipodystrophies.

Sex
M/F

2

Figure 1: The mean of individual HbA1c values are
represented for each patient, before and after pump use. All
patients had a significant decrease in HbA1c after pump
initiation, except for patient 10 (p=0.003).

Patients were contacted by phone; if verbal consent was
obtained, we then proceeded with the interview. Additional
information was obtained regarding: the number of
hypoglycemic episodes per week defined as a low blood
glucose according to its severity (mild: 50-60 mg/dl,
moderate: 30-50 mg/dl or severe : less than 30mg/dl), the
occurrence of coma or seizure. Diabetic ketoacidosis (DKA)
and any hospitalizations for complications of diabetes
mellitus were also recorded.

Age
(years)

4

2

Weight before and after pump use and the level of daily
activity were recorded. The presence of macrovascular
(coronary artery disease, peripheral artery disease or
cerebrovascular disease) and microvascular complications
(neuropathy, nephropathy and retinopathy) were based on
the information in medical charts.

Patient

6

Results
Duration
of Pump
use
(months)
24
24
9
28
23
18
18
19
14
12
2
2
18
(2-28)

Patient characteristics
All 12 patients were included in the analysis. There were 7
males and 5 females (Table 1), all with type 1 diabetes. All
were followed up at the American University of Beirut
Medical Center, Beirut, Lebanon. Close communication by
frequent clinic visits, phone calls and 24 h direct
accessibility to counseling by our Diabetes Nurse Educator,
and medical care by one of three endocrinologists were
assured to each patient. Patients received intensive
education about the pump, how to trouble shoot, how to
identify hypo/hyperglycemia, and what to do to correct the
situation.
Their median age was 24.5 years (16-45), duration of
disease 10 years ( 2-21 years), and the median age at pump
initiation 23.4 years (14-44). Their previous insulin
regimens were heterogeneous and included premixed
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Table 2. Comparison of metabolic control before and after CSII use.
Patient

1
2
3
4
5
6
7
8
9
10
11
12
Median
(range)
Mean
±SD

Weight (Kg)

Insulin (units/day)

FBS

Pre
75
77
34
65
50
52
88
51
74
85
56
60
62
(43-88)

Post
80
82
49
88
52
52
87
51
76
78
60
62
68
(49-88)

Pre
95
50
03
48
40
30
75
40
30
40
22
40
40
(22-95)

Post
90
50
NA
55
33
26
40
44
25
NA
NA
40
40
(25-90)

Pre
300
135
180
338
350
120
281
300
300
361
NA
NA
300
(120-361)

Post
92
90
110
141
120
130
135
92
135
85
140
100
110*
(85-141)

Post-prandial BS
(mg/dl)
Pre
Post
400
190
200
180
295
161
450
200
200
180
150
139
369
71
300
180
300
520
300
200
NA
180
NA
120
300
180*
(150-450)
(30-205)

65±15

68±15

45±21

34±26

222±131

113±22

247±143

167±39

HbA1c (%)
Pre
8.2
9.0
8.6
10.0
8.2
6.5
8.7
9.0
8.1
8.0
9.2
8.0
8.4
(6.5-10)

Post
6.8
7.0
7.1
7.3
6.8
5.7
6.7
5.0
6.5
8.5
7.2
7.0
6.9*
(5-8.5)

8.5±0.9

6.8±0.9

* = p<0.05
insulin preparation (70/30) given twice per day, glargine
with multiple lispro injections, or NPH given once or twice
per day with short-acting insulin injections at least 3 times
per day.

per week (as per patient recollection) before the initiation of
CSII, with 6 patients experiencing more than 2 episodes per
week. The episodes decreased to 4 in total per week after
CSII, with none of the patients experiencing more than 2
episodes. No one reported severe hypoglycemia leading to
coma. There was no difference in DKA episodes, occurring
in two patients pre-pump, and in one patient while on CSII.
The latter event was related to kinking of the pump catheter.
Their quality of life while on CSII was highly satisfactory at
all levels of physical, emotional and social functioning as
reflected by the Liekert additive mean score of 4.2 (± 0.6)
out of 5.

The median duration of pump use was 18 months (2-28).
Four patients started pump therapy before 18 years of age,
at a median of 15.1 years (14-16).
Glycemic control
The median HbA1c level before initiating pump therapy of
all patients was 8.4 %(6.5-10) and decreased to 6.9% (58.5), P=0.003 (Figure 1). Eight out of 12 patients were able
to lower their HbA1c to ≤7.0% ( Table 2).

Discussion
Continuous Subcutaneous Insulin Infusion or “insulin
pump” technology has been available in Lebanon since
2003. Our small case series study confirms the advantages
of this intensive insulin therapy and extends it to the
Lebanese population with type 1 diabetes mellitus. Two
thirds of our patients were able to achieve a HbA1c ≤ 7.0%
with no reported deleterious effects on weight, the rate of
hypoglycemic episodes, or DKA.

There was no difference regarding their weight when
comparing pre- and post-pump periods [62 Kg (43-88) for
pre, vs. 68 Kg (49-88) for post-pump period, p=0.061].
Although the insulin dose did not change [40 units/day (2295) vs. 40 units/day (25-90), p=0.122], the insulin unit per
kg per day decreased significantly from a pre-pump insulin
dose of 0.68 units/kg/day (0.39-1.27) to a post-pump dose
of 0.62 units/kg/day (0.33-1.13), p=0.013. The median
fasting blood glucose was 300 mg/dl (120-361) pre- versus
110mg/dl (85-141), p=0.007 and post-prandial glucose was
300mg/dl (150-450) versus 180 mg/dl (30-205), p=0.005.

This benefit was seen across all subsets within our
population. Thus, one third of our patients were adolescents
at the time of pump initiation (patients 3,4,5, and 8) and all
had been diabetic for at least one year prior to pump
initiation with uncontrolled blood sugar, as is typical of this
phase of life in diabetes..15 There was a marked
improvement in HbA1c in all patients. Specifically for this
age group, it has been shown that the benefit of pump use
will appear only 6-12 months of being on the pump.18,19
Effectively, the benefit was seen in one patient who had
been on the pump for 9 months. The small number of
patients involved in our study does not allow us to
generalize the effect of CSII on adolescents. Nevertheless,
our results are supported by Bin-Abbas et al20 who have
shown the effectiveness of pump therapy in a group of 14

Patient 7 had type 1 diabetes for more than 15 years, and
was pregnant at the end of her first trimester when she was
started on CSII. Her HbA1c was uncontrolled prior to CSII
and improved for the whole period of pregnancy and
delivery with 6.5 and 5.7%, respectively. The baby boy was
born healthy at 34 weeks gestation with a birth weight of
2800 g.
Adverse events
None of the patients reported infection at the site of catheter
insertion.There were a total of 32 episodes of hypoglycemia
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children and adolescents in Saudi Arabia, when they were
shifted from MDI to CSII.

Lebanese population does not have third party coverage,
and currently CSII cost is not covered by the National
Ministry of Health. Thus, the financial burden lies mainly
upon the patients and their families for the cost of supplies
and medications.

One of our type 1 diabetic patients was 3 months pregnant
upon starting CSII, with no pregnancy related complications
but there is no evidence that CSII offers any advantages in
maternal or fetal outcomes when compared to conventional
intensive insulin therapy using MDI21 in patients with type1
diabetes during their pregnancy. CSII is safe and useful in
controlling hyperglycemia in pregnant women with type 2
or gestational diabetes.22 Pre-conception glycemic control
seems to be the only factor affecting fetal malformations.
Thus, pump therapy seems effective across all subgroups,
and with varying disease duration. In support of our
findings, clinical studies favouring the use of CSII have
been published for all age groups: preschoolers and
toddlers,14,15,23,24 children,11-13 adolescents, 3,5,9,10 adults, and
for pregnant patients25 although the extent of evidence is not
always homogenous among each group.

Our study has many limitations: firstly, the small number of
subjects studied does not allow us to draw conclusions
about the general efficacy of CSII in our country. Secondly,
patients who transferred to CSII were highly motivated and
had the material means to do so. The results are likely to be
affected by a „selection‟ bias, which again would limit
general applicability of pump use. Thirdly, three patients
were lost to follow-up after feeling comfortable with their
“pumps” and serial HbA1c concentrations over long periods
could not be traced. Further longitudinal studies with a
longer follow–up period (beyond 2 years) are required to
assess the long-term efficacy of pump therapy in our
country.

In our study, as in many observational ones, weight gain did
not differ, but total insulin dose per kg body weight
decreased significantly by 10%. Generally, the absolute
daily insulin requirement increases significantly with age. It
is 0.71 ± 1.31 unit/kg in the preschool period, 0.73±0.16
prepubertally, and 0.83 ± 0.19 unit/kg at adolescence.26
Overall, there is a 14% reduction in daily insulin dose as
compared to pre-pump use across all age groups except in
toddlers.27 The fact that the decrease in insulin dose postpump in our population was more modest may be due to the
fact that our population was uncontrolled at baseline, and
may have been slightly underdosed on MDI (mean inuslin
dose was 0.68 ± 0.23 units/kg/day). The total dose increase
was limited by hypoglycemia on MDI. Thus, not only does
the pump provide better glucose control/lower HbA1c, but
also less weight gain/insulin requirement and less
hypoglycemia.

In summary, in the population studied, CSII was a well
accepted method of insulin delivery. Our case series also
demonstrates an improvement in glycemic control in
patients with Type1 Diabetes who were transferred to it.
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