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ABSTRACT

In Qatar, laparoscopic gastric sleeve (LGS) is a key surgical method for obesity treatment. This
study assessed its impact on the lipid profiles of 863 obese patients, some with hyperlipidemia.
Spanning five years (2015-2020), the research monitored metrics like total cholesterol (TC),
triglyceride (TG), low-density lipoprotein cholesterol (LDL), and high-density lipoprotein
cholesterol (HDL). Post-LGS, TC, and LDL levels decreased after three months, increased, and
then significantly dropped from the 2" to the 5% year. TG levels consistently declined over
five years, while HDL saw a marked rise from six months to five years post-surgery. In
conclusion, LGS positively influenced lipid profiles during certain post-operative periods.
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INTRODUCTION

Obesity and overweight are currently
considered as a pandemic that grows rapidly,
particularly for the past five decades [1].
Obesity is one of the considerable common
health interests in many countries. It is a
widely known connected risk factor for
many health problems. Approximately 20%
of the adult population in Middle East and
North Africa (MENA) Region is classified as
obese [2]. World Health Organization
(WHO) defines overweight as a body mass
index (BMI)>25 kg/m* and obesity as a
BMI=>30 kg/m? [3, 4]. In this regard, Qatar is
not an exception [5]. In 2006, world health
survey reported that 16% of Qatari children
were overweight based on BMI standard
levels set by WHO [6]. Subsequently, in
2012, following the guidelines of WHO
stepwise approach to surveillance, the
national survey reported ~70% of the Qatari
population to be overweight (BMI>25
kg/m?) in which 41% of 2,384 participants
(aged 18-64 years) were classified as obese
(BMI>30 kg/m?), with observed greater
obesity prevalence in women (43%) than in
men (40%) [7]. A more recent 2021 analysis
using a dataset of electronic medical records

from primary healthcare clinics (n=176,170;
age>18 years) reported the prevalence of
obesity as 33%. However, the report did not
discriminate between Qatari nationals and
non-Qatari resident populations [7]. Qatar
has world’s fifth highest obesity prevalence
rate, which is 54.7% [8]. Obesity should be
considered a chronic disease, especially in
context of morbid obesity, and therapeutic
approaches should be directed.

One of the comorbidities of obesity is
dyslipidemia. Dyslipidemia is a polygenic
condition caused by a combination of both
genetic and environmental factors. A 64
hospitals study from the gulf region
(Bahrain, Oman, Qatar, Kuwait, the UAE,
and Yemen) dyslipidemia prevalence was
higher in females than males (44% vs. 28%),
respectively [9-11]. Likewise, the Saudi
project for assessment of coronary events
reported the prevalence of dyslipidemia to
be 31% [12].

Obesity is often associated with a
dyslipidemia, which is low high-density
lipoprotein cholesterol (HDL) levels, high
levels of small, dense low-density lipoprotein
cholesterol (LDL) particles and hypertri-
glyceridemia [13]. Studies concluded that
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a minimum of 5%-10% body weight reduction has been
linked to a marked reduction in the comorbidities of [14].
Management of obesity is complex and involves multiple
variables, with sometimes limited efficacy of the conservative
approach [15]. Studies showed the superiority of bariatric
surgery (BS) versus nonsurgical treatment on treating
obesity comorbidities [16].

BS is an effective intervention to achieve long-term
marked weight reduction in patients with severe obesity. In
addition, an improvement of obesity-related comorbidities
such as dyslipidemia was observed after BS, leading to a
lower risk for cardiovascular disease (CVD) and decreased
morbidity and mortality. BS improves many health-related
outcomes [17].

BS is in demand worldwide and is gaining much support
and acceptance because of the continuous prevalence and
rapid rise of obesity globally and in south and Southeast Asia
[18]. Among morbidly obese adults and adolescents, BS has
been associated with resolution of metabolic conditions [19].
BS is a group of surgeries, which are performed on stomach
or intestine in order to treat obesity [20].

The most performed procedures are laparoscopic sleeve
gastrectomy and laparoscopic gastric bypass, which
comprise more than 80% of total bariatric surgeries
performed globally [21]. Among these, sleeve gastrectomy is
increasingly utilized for morbidly obese adults and
adolescents and has been shown to be more effective than
gastric banding for adults and adolescents [22].

The 5% edition of the International Federation for the
Surgery of Obesity and Metabolic Disorders global registry
report recorded over 800,000 BS procedures spanning 61
countries and 17 national registries from 2014 to 2019 [23].
Within MENA Region, characterized predominantly by
Arab culture, there’s a notable surge in BS procedures to
combat obesity and metabolic disorders [24]. A local
newspaper article from December 2019 highlighted the
achievements of a single private hospital, established in 1998
and recognized as Center of Excellence in Metabolic and
Bariatric Surgery (COEMBS) since 2015. This hospital, Al-
Emadi Hospital, reported over 8,000 successful surgeries in
just five years, averaging an impressive 133 surgeries per
month, especially considering Qatar’s 2021 population of 2.6
million.

Studies argued the superiority of some bariatric
procedures versus others in their effectiveness [3]. The
choice of the optimum BS procedure to improve lipid
profiles of patients with obesity was debatable, and results
showed diverse outcome regarding cholesterol, LDL, HDL,
and triglyceride (TG) in each study [25-27].

Interpretation of the outcome of the lipid profile in many
studies relied on different factors that might be associated
with laparoscopic gastric sleeve (LGS) [28]. One of those
factors is physical activity. It was evaluated the effect of
physical activity of 50 patients who underwent LGS with 50%
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of the total patients complaining of hyperlipidemia on the
lipid profile [29]. Spanish version of the modifiable physical
activity questionnaire was distributed through personal
interviews at two time points: before the operation as a
baseline point, and after one year of LGS to determine the
changes in lipid profile in these time points. The study
concluded that adding a routine moderate physical activity
as an associated factor to LGS had significant progress in all
lipid profile measurements [29].

Age plays a pivotal role in the outcomes of LGS. A
prospective study involving 35 adolescent patients, aged 12
to 19 years and diagnosed with morbid obesity, who
underwent LGS was conducted. The findings indicated that
LGS had a short-term beneficial effect on adolescents with
obesity, leading to the resolution of comorbidities such as
hyperlipidemia and hypertension, in addition to significant
weight loss, as observed over a regular one-year follow-up
[30].

The influence of different obesity classes on the efficacy
of LGS in enhancing lipid profiles has been explored. In the
United States, a study evaluated patients with severe obesity
(n=1,002) over a 12-month follow-up period. It was observed
that the effect of LGS on the lipid profile, with the exception
of low-density lipoprotein, was favorable for patients during
the rapid weight loss of 65% of the excess BMI [31]. The
current study aimed to examine the effect of LGS on blood
lipid profile for the patients who underwent LGS surgery in
the state of Qatar.

MATERIALS & METHODS

Study Design

A community-based cross-sectional study was
conducted among 863 patients with obesity (n=863:
male=285 & female=578) aging 18 years and above; with or
without hyperlipidemia, who underwent LGS operation,
were evaluated for total cholesterol (TC), TG, LDL, HDL
prior to LGS and are residents in the State of Qatar during a
time period of five years (2015 to 2020). These individuals
were selected based on meeting the selection criteria of
having or not having dyslipidemia and undergone LGS BS.
Collected data included gender, age, nationality, and lipids
profile. Variables that are not included in this study were
body weight, excess weight before operation, excess weight
loss after operation. History of smoking; hyperlipidemia
treatment records before and after the surgery; resected part
from the stomach and the rest of the gastric volume. The
study was conducted at Al-Emadi Hospital, in Qatar, which
was accredited as the first center in Qatar of COEMBS, from
The Surgical Review Corporation of the United States of
America.

Inclusion & Exclusion
Several variables were excluded from the study, as they
could have affected the outcome. These excluded variables
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included patient characteristics such as body weight (before
or after the operation) and excess weight before the
operation and excess weight loss after the operation, as these
data were not extracted by SAGE software in the hospital’s
system. Patients with pregnancy and lactation were also
excluded. In addition, patients were categorized as type-1 or
type-2 diabetic mellitus and their smoking history, the
duration of diabetes mellitus (DM) disease, antidiabetic
treatment records, antihyperlipidemic treatment records,
and iron supplement records before and after the surgery
were also excluded. Moreover, complications of DM such as
diabetic foot syndrome, retinopathy, neuropathy,
nephropathy, microangiopathy, and macroangiopathy, were
excluded from the study. Other variables such as the resected
part from the stomach and the rest of the gastric volume,
end-stage cardiac disease, end-stage renal disease, or end-
stage cancer were also excluded from the study.

Methodology & Patient’s Testing

The follow-up data of these patients were recorded in the
medical record system of Al-Emadi Hospital in Qatar. The
included variables in the study were patient characteristics
such as sex, age, and nationality, blood lipid profile measured
by mg/dl including TC, TG, LDL, HDL at baseline (prior to
operation), and within (<three months; three-six months;
six-12 months; two years, and >three years) of operation, as
well as biochemical measurements including blood glucose:
fasting blood sugar and glycated hemoglobin, iron profile
comprises lab tests for the serum levels of: iron, total iron
binding capacity, ferritin, and hemoglobin.

All data were extracted by IT department to guarantee
the confidentiality of the patients through the system of the
hospital data bank. Exemption form has been given by the
Ministry of Public Health in Qatar, to get the required ethical
approval for the study. No consent form from patients was
required to be enrolled in the study or for future
dissemination of the research findings.

Statistical Analysis

The descriptive statistics on patient’s lipid profile were
conducted by using the mean and standard error (SE).
Generalized linear mixed models (GLMMs) were used to
estimate fixed and random effects. One reason for using
these models was that data of the current study was not

Table 1. Mean values of lipid profile among patients underwent LGS

Table 1. Sample characteristics (n=863)

Sociodemographic characteristics n (%)
Mean age (years): Mean + standard error 32.7+10.7
Age (years)
18-25 236 (27.3%)
26-40 432 (50.1%)
41-60 187 (21.7%)
<60 8 (0.9%)
Gender
Male 285 (33.0%)
Female 578 (67.0%)
Nationality
Non-Qatari 201 (23.3%)
Qatari 662 (76.7%)

normally distributed and involves repeated measures, since
GLMMs can model autocorrelation. p-value of <0.05 was
considered statistically significant. Statistical analysis was
conducted by using STATA (version 17).

RESULTS

Sample Characteristics

Socio-demographic collected for the
participants in this study included age, gender, and
nationality. Age was classified into four categories: 18-25
years, 26-40 years, 41-60 years, and 60+ years. Patients’

information

characteristics along with nationality are shown in Table 1.

Out of the 863 subjects included in the present study,
33.0% (285/863) were found to be males, whereas 57.8%
(578/863) were females with a mean age of all studied
subjects of (32.7£10.7 years), and the female-to-male ratio
was 67:33. The majority of participants were between the
ages of 26-40 years. Most participants were Qatari, with
76.7% of the sample, while the remaining 23.3% were non-
Qatari.

Descriptive Statistics

Table 2 presents the mean values of serum cholesterol,
LDL cholesterol, HDL cholesterol, and TG at different time
points before and after LGS. Before surgery, the mean value
of serum cholesterol was 191.82 mg/dl, which decreased to

Biochemical parameters of lipid profile Before operation <3 months  3-6 months 6-12 month 2 years 23 years
191.82 172.14 197.2 188.26 187.45 180.78
Cholesterol (mg/dl)
(1.87) (6.18) (6.34) (7.74) (7.26) (5.72)
128.37 113.53 129.54 129.50 1.24.04 105.75
LDL (mg/dl)
(1.92) (6.27) (6.33) (7.7) (6.5) (5.5)
48.94 44.58 49.95 54.16 56.61 60.08
HDL (mg/dl)
(0.68) (1.91) (1.66) (2.18) (2.13) (1.66)
139.45 105.85 94.92 77.24 65.15 82.18
TG (mg/dl)
(5.37) (18.22) (20.51) (22.05) (18.04) (15.86)
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Figure 1. Mean concentration of cholesterol for both males &
females versus operation & post-operation time (Source:
Authors’ own elaboration)
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Figure 2. Mean concentration of LDL for both males & females
versus operation & post-operation time (Source: Authors’ own
elaboration)

172.14 mg/dl in the first three months post-surgery, then
slightly increased to 197.2 mg/dl from three to six months
post-surgery.

The mean values decreased slightly after six months, 12
months, two years, and more than two to five years post-
surgery, to reach 188.26 mg/dl, 187.45 mg/dl, and 180.78
mg/dl, respectively (Figure 1).

The mean value of serum LDL before surgery was 128.37
mg/dl, which decreased to 113.53 mg/dl in the first three
months post-surgery, then slightly increased to 129.54 mg/dl
from three to six months post-surgery.

Mean values decreased after six months, 12 months, two
years, and up to five years post-surgery, to reach 129.5 mg/dl,
124.04 mg/dl, and 105.75 mg/dl, respectively (Figure 2).

The mean values of TG decreased from 139.45 mg/dl
before surgery to reach 82.18 mg/dl after more than two
years post-surgery. The mean values of TG were less than the
mean value of the operation day after three months, six
months, 12 months, two years, and more than two to five
years post-surgery, to reach 105.85 mg/dl, 94.92 mg/dl, 77.24
mg/dl, 65.15 mg/dl, and 82.18 mg/dl, respectively, showing
an improvement in TG values after surgery (Figure 3).
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Figure 3. Mean concentration of HDL for both males & females
versus operation & post-operation time (Source: Authors’ own
elaboration)
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Figure 4. Mean concentration of TG for both males & females
versus operation & post-operation time (Source: Authors’ own
elaboration)

The mean value of HDL before surgery was 48.94 mg/d],
which decreased to 44.58 mg/dl in the first three months
post-surgery, then increased after three months, six months,
12 months, two years, and up to five years post-surgery, to
reach 49.95 mg/dl, 54.16 mg/dl, 56.61 mg/dl, and 60.08
mg/dl, respectively, compared to the mean value of the
operation day (Figure 4).

In summary, the descriptive statistics indicate an
improvement in the patient’s lipid profile after LGS surgery.

In Table 3, the results of GLMMs used in this study show
that the serum cholesterol level decreased by 19.68 mg/dl in
the first three months after the operation compared to the
operation-day level, and this reduction was statistically
significant ($=19.68, p=0.002). However, in the periods after
the operation (three-six months, six-12 months, 12 months
up to two years, two-five years), the difference in the level of
serum cholesterol compared to the operation-day level
changed by (+5.39, -3.56, -4.36, and -11.04) mg/dl,
respectively, and these differences were statistically
insignificant (p>0.05), as p-value were (0.401, 0.650, 0.554,
and 0.060), respectively.
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Table 3. Regression coefficients for blood lipids by time since operation adjusting for age & gender

Cholesterol (mg/dl)

LDL (mg/dl)

HDL (mg/dl) TG (mg/dl)

Coef. (95% Cl) p Coef. [95% CI] p Coef. [95% CI] p Coef. [95% CI] p

Time since operation
Operation 0.00 0.00 0.00 0.00

3months  -19.68 (-32.10--7.25) 0.002 -14.84(-27.44--2.23) 0.021 -4.37 (-8.08--0.65) 0.021 -33.60 (-70.65-3.45) 0.075

6 months  5.39(-7.19-17.97) 0.401 1.17(-11.49-13.83) 0.856 1.01(-2.18-4.21) 0.535 -44.53(-85.95--3.11) 0.035

12 months -3.56 (-18.94-11.81) 0.650 1.13(-14.23-16.48) 0.886 5.22(0.93-9.50) 0.017 -62.21(-106.5--17.88) 0.006

2 years -4.36 (-18.82-10.09) 0.554  -4.33(-17.41-8.75) 0.517 7.66(3.49-11.84) <0.001 -74.30(-111.0--37.51) <0.001

23 years -11.04 (-22.56-0.48) 0.060 -22.62(-33.85--11.40) <0.001 11.14 (7.89-14.39) <0.001 -57.27 (-90.02--24.51) <0.001
Age (years) 0.52(0.21-0.84)  0.001  0.28 (-0.04-0.59)  0.087 0.03(-0.08-0.15) 0.580  1.16(0.32-2.00)  0.007
Gender

Male 0.00 0.00 0.00 0.00

Female 1.37(-5.58-8.31)  0.700  2.83(-4.14-9.80)  0.426 9.02 (6.44-11.61) <0.001 -36.86 (-55.50--18.22) <0.001

Regarding LDL cholesterol, Table 3 shows that during
the first three months of operation, the level was 14.84 mg/dl
less than the operation-day level, and this reduction was
statistically significant (f=14.84, p=0.021). After (three-six
months, six-12 months, 12 months, up to two years)
postoperatively, the differences statistically
insignificant at the 5% level of significance (p-values were
0.856, 0.886, and 0.517, respectively). From two-five years
postoperatively, the difference was statistically significant at
the 5% level of significance (=22.62, p<0.001).

Table 3 also shows the effects of LGS surgery on TGs.
During the first three months after the operation, the
difference in the level of TGs was less than the operation-day
level by 33.6 mg/dl, which was statistically insignificant
(B=33.6, p=0.075). After (three-six months, six-12 months,
12-24 months, two years, up to five years) postoperatively,
the differences in the mean values were statistically
significant at the 5% level of significance (p<0.05), as p-value
were (0.035, 0.006, <0.001, and <0.001), respectively, and less
than the operation-day level by (44.53, 62.21, 74.3, and 57.27)
mg/dl, respectively. These clearly
improvement in TG levels after the surgery.

were

results show an

Furthermore, Table 3 provides the results related to the
effects of LGS surgery on patients’ HDL cholesterol level.

During the first three months of operation, the difference in
patients’ HDL cholesterol level was reduced by 4.37 mg/dl
compared to the operation-day level, and this reduction was
statistically significant at the 5% level of significance (=4.37,
p=0.021). From three-six months of operation, the difference
in mean value was more by 1.01 mg/dl, and this difference
was statistically insignificant at the 5% level of significance
(B=1.01, p=0.535) in this period. In time periods later, after
more than six months, 12 months, two years, up to five years
postoperatively, the patients’ HDL cholesterol level was
(5.22, 7.66, and 11.14) mg/dl, respectively, higher than the
operation-day level of HDL cholesterol. These values were
statistically significant at the 5% level of significance
(p<0.05), as (0.017, <0.001, and <0.001), respectively.

The results of GLMMs on lipid profile indicators indicate
that laparoscopic gastric surgery leads to an improvement in
patients’ lipid profile, as demonstrated by a decrease in
serum TGs and LDL cholesterol compared to the levels on
the operation day, and an increase in HDL cholesterol.
However, it should be noted that the improvement in serum
cholesterol and LDL was not significant during most of the
postoperative period.

Cholesterol, LDL, HDL, and TG levels at different time
points regarding participants’ gender and age is shown in
Table 4. The relationship between gender and different time

Table 4. Mean values of lipid profile among patients that underwent LGS in concern to participants’ gender & age

Before operation <3 months 3-6 months 6-12 month 2 years 23 years
191.82 172.14 197.2 188.26 187.45 180.78
All cholesterol samples
(1.87) (6.18) (6.34) (7.74) (7.26) (5.72)
Mal 193.1 171.04 191.17 181.55 173.55 174.71
ale
Gend (3.05) (7.77) (8.23) (9.04) (9.61) (7.97)
ender
191.29 170.89 204.59 203.92 204.8 187.92
Cholesterol, mg/dI Female
(2.29) (10.26) (9.96) (14.93) (11.03) (8.17)
112.98 84.93 92.85 88.02 91.02 94.45
<35 years
A (3.00) (10.70) (11.16) (10.44) (8.79) (8.39)
e
& 110.47 88.41 80.10 85.34 80.44 81.11
>35 year
(3.2) (8.13) (7.37) (7.65) (6.78) (6.96)

www.jceionline.org
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Table 4 (continued). Mean values of lipid profile among patients that underwent LGS in concern to participants’ gender & age

Before operation <3 months 3-6 months 6-12 month 2 years 23 years
128.37 113.53 129.54 129.50 124.04 105.75
All LDL samples
(1.92) (6.27) (6.33) (7.7) (6.5) (5.5)
Mal 128.89 110.31 120.71 125.92 110.86 100.01
ale
(3.07) (8.29) (8.16) (9.65) (8.54) (7.69)
Gender
128.24 116.21 140.94 132.91 140.83 112.56
LDL, mg/dI Female
(2.36) (9.56) (10.07) (12.79) (9.94) (7.76)
112.98 84.93 92.85 88.02 91.02 94.45
<35 years
A (3.00) (10.70) (11.16) (10.44) (8.79) (8.39)
e
& 110.47 88.41 80.10 85.34 80.44 81.11
235 year
(3.2) (8.13) (7.37) (7.65) (6.78) (6.96)
48.94 44.58 49.95 54.16 56.61 60.08
All HDL samples
(0.68) (1.91) (1.66) (2.18) (2.13) (1.66)
Mal 43.31 40.69 44.36 51.04 54.25 57.05
ale
(1.09) (2.28) (2.06) (2.44) (2.82) (2.50)
Gender
53.22 46.27 55.22 50.93 56.98 62.34
HDL, mg/dI Female
(0.85) (3.33) (2.68) (4.53) (3.05) (2.13)
112.98 84.93 92.85 88.02 91.02 94.45
<35 years
A (3.00) (10.70) (11.16) (10.44) (8.79) (8.39)
e
& 110.47 88.41 80.10 85.34 80.44 81.11
235 year
(3.2) (8.13) (7.37) (7.65) (6.78) (6.96)
139.45 105.85 94.92 77.24 65.15 82.18
All TG samples
(5.37) (18.22) (20.51) (22.05) (18.04) (15.86)
Mal 168.53 121.36 99.59 88.88 59.62 73.16
ale
cen (8.47) (23.12) (24.49) (26.31) (24.04) (22.03)
ender
116.97 93.19 112.03 78.12 78.07 95.94
TG, mg/d| Female
(6.68) (28.95) (36.15) (38.96) (26.49) (22.22)
112.98 84.93 92.85 88.02 91.02 94.45
<35 years
. (3.00) (10.70) (11.16) (10.44) (8.79) (8.39)
e
g 110.47 88.41 80.10 85.34 80.44 81.11
>35 year
(3.2) (8.13) (7.37) (7.65) (6.78) (6.96)
points for cholesterol was examined, and the mean values s _ _
p for interaction 0.932
showed parallel values between male and female
participants, indicating no significant interaction effect 5 & |
between gender and time. s 2],
K / _
The results are illustrated in Figure 1. p-value for the g NN J —e—
interaction effect was 0.146. N 4
Similarly, Table 4 also explored the relationship between = 2+
age and different time points for cholesterol, and the mean -
=8
values showed no significant interaction effect between age ﬁ@'\ (&; Q@c,‘ OQ@‘ éb\,; ?;é‘;
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Figure 5 shows visual representation of results. p-value
for interaction effect was 0.932. The analysis also revealed an
insignificant effect between participant gender and serum
cholesterol ($=1.37, p=0.700). But there was a positive
relationship between participant age and serum cholesterol
level ($=0.52, p=0.001). In terms of time variable, there was
a significant decrease in cholesterol levels three months after
operation (f=-19.68, p=0.002). But differences in cholesterol
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Figure 5. Mean concentration of cholesterol regarding age versus
operation & post-operation (Source: Authors’ own elaboration)

levels before operation and other time periods (six months,
12 months, two years, and >three years) were not significant
(p>0.050). Similarly, Table 4 provides LDL level in different
time concerning participants’ gender and age group.
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Figure 6. Mean concentration of LDL regarding age versus
operation & post-operation (Source: Authors’ own elaboration)
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Figure 7. Mean concentration of HDL regarding age versus
operation & post-operation (Source: Authors’ own elaboration)

Table 4 examined relationship between gender and
different time points for LDL (Figure 6). Means showed
parallel values between males and females, indicating no
significant interaction effect between gender and time. p-
value for interaction effect was 0.108. Also, we showed
relationship between age and time for LDL (Figure 6). Mean
values showed no significant interaction effect between age
and time. p-value for interaction effect was 0.866. Also,
Table 4 provides HDL level in different time concerning
participants’ gender and age group.

According to our analysis in Table 4, it shows the
relationship between gender and different time points for
HDL (Figure 7). Results of the current study show parallel
values between male and female mean values, indicating that
there is no interaction effect between gender and time. p-
interaction is 0.108. Also, in Table 4, it shows the
relationship between age and different time points for HDL
(Figure 7). Mean values show values between participants
<35 and >35 years old, indicating that there is no interaction
effect between age and time. p-interaction is 0.0357.

TG level in different times concerning participants’
gender and age group is also seen in Table 4. According to
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Figure 8. Mean concentration of TG regarding age versus
operation & post-operation (Source: Authors’ own elaboration)

Table 4, it is shown that the relationship between gender and
different time points for TG (Figure 8). Mean values show
the values between male and female mean values, indicating
that there is no significant interaction effect between gender
and time. p-interaction is 0.091. Table 4 also shows the
relationship between age and time for TG (Figure 8). Mean
values show values between participants <35 and >35 years
old, which indicates that there is no significant interaction
effect between age and time. p-interaction is 0.974.

Figure 1-Figure 4 shows the relationship between gender
and post-operative time for all lipid profiles. In regard to
cholesterol, LDL, TG, and HDL, the curves showed parallel
values between males and females mean values, indicating
that there is no interaction effect between gender and post-
operative time for each mentioned variable.

Figure 5-Figure 8 shows the relationship between age,
operative and post-operative time for lipid profiles.
According to cholesterol, LDL, TG, and HDL, the curves
showed the parallel values between the age of patients less
than 35 years old, and more than or equal 35 years old mean
values, indicating that there is no interaction effect between
age and time for each mentioned variable.

DISCUSSION

The present study has evaluated the effect of LGS on the
changes in lipid profiles. The findings of this study indicated
a statistically significant effect of LGS on various variables
that may lead to improvements in multiple comorbidities.
The results of the study demonstrated that LGS surgery has
a positive impact on a patient’s lipid profile. This is evident
from the significant improvement in the serum levels of HDL
and TG at most of the time points studied during the
operation. However, the surgery did not result in significant
improvements in serum cholesterol levels during the
majority of the time points studied. Additionally, the serum
level of LDL showed improvement only during the first and
last time periods of the study.
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The observations revealed a clear time-dependent effect
of LGS surgery on patients in the postoperative period.
Specifically, the time-dependent effect of the surgery on
cholesterol was statistically significant at a 5% significance
level during the first three months of the operation.
However, from three to six months, six to 12 months, one to
two years, and two to five years after the surgery, the
differences in the mean values of cholesterol were statistically
insignificant. With regards to LDL, the time-dependent
effect of LGS surgery on LDL was statistically significant at a
5% significance level during the first three months of the
operation. However, from three to six months, six to 12
months, and one to two years after the surgery, the
differences in the mean values of LDL were statistically
insignificant. From two to five years after the operation, the
difference in the mean values of LDL was statistically
significant. As for HDL, the time-dependent effect of LGS
surgery on HDL was statistically significant at a 5%
significance level during the first three months of the
operation. After three to six months of the operation, the
difference in the mean value of HDL was statistically
insignificant. However, after six to 12 months, one to two
years, and two to five years of the operation, the differences
in the mean values of HDL were statistically significant.
Regarding TGs, the time-dependent effect of LGS on TG was
statistically insignificant at a 5% significance level during the
first three months of the operation. However, from three to
six months, six to 12 months, one to two years, and two to
five years after the surgery, the differences in the mean values
of TG were statistically significant.

LGS surgery has time-varying effects on patient’s lipid
profile [32, 33]. Research studies have demonstrated that a
weight loss of at least 5% to 10% of body weight is linked to
a significant reduction in comorbidities [34]. LGS surgery,
through reducing body weight and BMI, improves lipid
metabolism by increasing growth hormones that
subsequently affect lipid metabolism, and reduces the risk of
CVD. Studies have also found that for every kilogram of
body weight loss, serum LDL levels decrease by 0.02 mmol/L,
serum cholesterol levels decrease by 0.05 mmol/L, and serum
HDL levels increase by 0.009 [35]. This highlights the
significance of LGS surgery as an effective procedure for
weight reduction.

Comparing the results of the current study with those of
[35] during the same time point of the study, i.e., two years
post-operation (from January 2018 to July 2020), the
findings of [35] showed statistically significant changes (P-
value <0.05) in TG and HDL. In contrast, there was an
insignificant change in cholesterol and LDL during the same
period of operation. The results of [35] are consistent with
the results of the current study, which found insignificant
changes in LDL and cholesterol. Additionally, the current
study showed that lipid profile outcomes for participants
after LGS surgery were influenced by age and gender.
Concerning age, cholesterol and TG levels rose significantly
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with age, showing a positive correlation between participant
age and serum cholesterol level. Conversely, the relationship
between participants who underwent LGS and age for LDL
and HDL was statistically insignificant. Regarding gender,
TG results were significant ($=36.86, p<0.001), suggesting
that women had lower TG levels than men, and in HDL
($=9.02, p<0.001), indicating that women had higher HDL
levels than men. In contrast, cholesterol and LDL were not
significantly influenced by gender. Both studies concur on
the need for further research with extended follow-up. The
similarities in the results of the current study and [35] might
stem from comparable socio-demographic variables, such as
samples from two GCC countries sharing the same ethnicity
and environmental conditions.
between the current study and [35] might be due to gaps in
patient history and the presence of other comorbidities
affecting hyperlipidemia. Some researchers believe that all
lipid profile parameters improve post-BS, especially sleeve
gastrectomy, while others argue that only specific parameters
show improvement. Therefore, the results of the current
study are consistent with some studies and conflicting with
others, including those referenced in [32, 36-38].

Differences in results

A systematic review and meta-analysis assessed the
effects of various bariatric surgeries, including sleeve
gastrectomy, in comparison to nonsurgical interventions on
lipid profiles during the first postoperative year [36]. This
study revealed enhancements in the lipid profile, with
reductions in cholesterol, TG, and LDL levels and an increase
in HDL levels relative to baseline measurements. The
findings from this study are in line with the current research,
which also documented improvements in TG and HDL
within a similar period. However, discrepancies arose when
comparing serum cholesterol and LDL readings between the
two studies. The referenced study [36] reported significant
changes in these metrics one year after surgery, whereas the
alterations noted in the current study were more nuanced.
Such differences might arise from the lack of comprehensive
postoperative patient medication records in our study.

The findings of the current study diverge from those
reported in another study [37]. This referenced study was a
prospective investigation conducted over three months,
involving 36 patients who underwent bariatric surgeries,
including sleeve gastrectomy, at Mostafa Khomeini Hospital
in Tehran. The primary aim was to discern the effects of BS
on cholesterol, TG, LDL, and HDL levels. It was determined
that BS led to a significant reduction in TG and an increase
in HDL within the first three postoperative months when
compared to baseline measurements, underscoring its
potential utility in managing hyperlipidemia. However, the
changes in LDL and cholesterol were not deemed statistically
significant during this timeframe. Contrarily, our study
observed a marked decrease in HDL, contrasting the increase
noted in the aforementioned study [37] during the same
postoperative period. While our study did not find
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significant changes in TG, the other study [37] reported
notable alterations. Additionally, our research identified
significant reductions in cholesterol and LDL within the first
three postoperative months, a result not echoed in the other
study [37]. Potential reasons for these disparities could be the
shorter duration of the other study, limited to three months,
and its smaller sample size of 36 patients, especially when
compared to our more comprehensive sample of 863
participants.

The enhancement in HDL levels is corroborated by
another study [38]. This research was a prospective cohort
study that juxtaposed the effects of two bariatric surgeries:
mini GBS (with 74 patients) and sleeve gastrectomy (with 86
patients) on cholesterol, TG, LDL, and HDL levels. The study
scrutinized the variances in these lipid parameters pre- and
post-surgery at three distinct intervals (three months, six
months, and 12 months) to evaluate the efficacy of both
procedures on the lipid profiles of the participants.
Collectively, significant alterations were observed in
cholesterol, LDL, HDL, and TG levels. However, the efficacy
of the two bariatric surgeries was indistinguishable at the 3-
month and six-month postoperative marks concerning the
aforementioned lipid metrics, attributed to varied selection
criteria. Yet, by the 12-month mark, the effectiveness of both
surgeries converged, with sleeve gastrectomy exhibiting a
slight edge in elevating HDL levels, particularly in patients
with a prior history of dyslipidemia [38]. The outcomes
observed by [38] a year post-surgery align with the current
study’s findings, which also reported a statistically significant
rise in HDL during the same timeframe.

The findings reported by [32] align with numerous
studies that have documented improvements in lipid profiles
following LGS surgery. Remarkably, 85% of patients with
hyperlipidemia experienced resolution within the first
postoperative year. Spanning nine months, this study
conducted follow-ups at intervals of three months, six
months, and nine months post-surgery. It observed
significant enhancements in lipid profile metrics for the
majority of participants, including reductions in cholesterol,
TG, and LDL levels, and a rise in HDL when compared to
pre-surgery values. However, the study had certain
limitations, such as its relatively small cohort of 50 LGS
patients and the brief duration of follow-up.

Another cohort study by [39] observed a reduction in TG
levels one year after SG, with a pre-operative mean of
128.7+66.7 mg/dl, which decreased to 97.1+43.5 mg/dl after
one year. Conversely, [40] documented a temporary increase
in TG levels one month post-operatively, followed by a non-
significant reduction after 12 months.

The present study has several limitations. Firstly, the data
recorded in Sage does not specify the diagnosis for each case.
As a result, we classified patients with high-risk lipid
readings before the operation as hyperlipidemic. Secondly,
there was a smaller representation of male patients. Thirdly,
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certain confounding factors that can influence the serum
lipid profile, such as physical activity, dietary habits, and
smoking, were not set as exclusion criteria. Lastly, economic
factors were not considered.

The current study highlights significant improvements at
various time points, though some of these enhancements
were not consistently significant. The robustness of these
findings can be attributed to the relatively large sample size
of 863 participants. This provides clarity and significance,
particularly concerning TG and HDL levels, aligning with
numerous other studies. Furthermore, consistent
observations have been made in the clinic for patients who
have undergone regular postoperative follow-ups over many
years in the bariatric department. A retrospective study of
this nature, with a long-term follow-up extending to five
years, offers compelling results that underscore the study’s
reliability. However, gaps in information and certain
excluded criteria, such as medication history and prior
diagnoses, might influence the study’s outcomes at specific
intervals. Overall, the results of this study align with those of
patients who underwent LGS at Al-Emadi Hospital. Notably,
this hospital has the distinction of being accredited as the
first COEMBS in Qatar by The Surgical Review Corporation
of the United States of America.

CONCLUSIONS

This analysis delved into the impact of LGS on specific
biochemical measurements, with a particular focus on the
lipid profile, which includes cholesterol, TG, LDL, and HDL,
as markers of hyperlipidemia. Given the constraints of this
study, it can be inferred that LGS leads to a notable
improvement in serum HDL and TG levels. The findings
suggest that obese patients, irrespective of their
hyperlipidemia status, experienced enhancements in these
metrics during specific post-operative intervals. In essence,
it’s plausible to anticipate amelioration in comorbidities
following significant weight loss due to LGS. However, the
absence of improvement during certain post-operative
phases underscores the need for additional research to
elucidate the underlying reasons. To solidify and expand
upon these findings, further long-term investigations are
recommended.
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