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Assessment of vitamins D and B12 after laparoscopic sleeve gastrectomy

Rula M. Abdual-Hafed® Issam Merdan?, Abdul Kareem G. Alebadi®

ABSTRACT

Background: Obesity is a big health problem due to its related diseases, so laparoscopic sleeve
gastrectomy is one of the bariatric surgeries which have a role in the weight reduction, but it affects the
micronutrients concentrations including vitamins D and B12.

Aims: To assess concentrations of vitamins D and B12 prior to laparoscopic sleeve gastrectomy and post-
surgery in first, third, sixth and twelve months after the surgery by taking blood samples in this
scheduled follow up visits.

Patients and Methods: This study was carried out in department of surgery at Al-Sadr Teaching Hospital
in Basrah, Iraq from June 2016 to June 2017.It include 82 patients from both gender and from different
age groups. Detection of Vitamins D and B12 deficiency pre and postoperative periods, in every follow up
visits were by taking a samples of blood and statistical calculation of vitamins values.

Results: There were no significant differences related to the age groups but there were a significant
reduction of both vitamins in relation to sex and time (pre and postoperatively). The deficiency of
vitamin D before surgery mean (35.18) which decreased then increased reaching (37.46) in the end of
first year post surgery which was a significant P value 0.045, while the deficiency of vitamin B12 prior to
surgery which was 51.90 then after surgery decreased then increased reaching 51.58 by the end of first
year post surgery which was non-significant P-value 0.490 (P value < 0.05 significant).

Conclusions: This study determined the presence of deficiencies of both vitamins D and B12 before and
after laparoscopic sleeve gastrectomy during first year post surgery, so it is recommended for giving
vitamin D prior to surgery, while vitamin B12 was not given.
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INTRODUCTION

n last decades, obesity had become a big

health problem. Approximately 1.7 billion

people are overweight, and 312 million are
obese.l! Obesity is defined as a body mass
index (BMI) above 30 kg/m2, it is related to
multiple diseases such as coronary heart disease,
hypertension, insulin resistance type 2 diabetes,
hyperlipidemia, obstructive sleep  apnea,
muscular and joint pain, degenerative
osteoarthritis, and depression. laparoscopic
sleeve gastrectomy (LGS) is one of bariatric
surgery to overcome obesity. The mechanism of
action after LSG and the physiological impact
of gastric volume restriction, alteration in
gastric tube's gradient and pressure, hormone
effect on, gastric motility and gastric emptying
all these factors have important effect on
vitamins absorption especially vitamin B12 and
D.B! Many of bariatric surgeries frequently
causes different types of nutritional and
metabolic complications.”! There are a lot of
reports on outcome of LSG regarding body
composition, protein status, and nutrient
deficiencies before surgery®® The normal
sequence of events that lead to absorption of
protein bound vit B12 begins with release of vit
B12 from food by hydrochloric acid and pepsin
in stomach, the free vit B12 attached to R-
binder protein from saliva and stomach juice
and pancreatic enzymes in the upper small
intestine. The vit. B12 then transferred to
intrinsic factors to form a complex that usually
remains intact until it adheres to specific
receptors in distal ileum in anticipation of
absorption.® Vit. B12 deficiency after 1 year
post LSG was detected in > 25% of severely
obese patients.”’ Most of vitamin D (VitD)
made in form of vitamin D3 (VitD3), which
needs exposure to ultraviolet beam rays and
hydroxylation done in the liver and kidneys to
reach its active form as 1,25-dihydroxyvitamin
D3. Vitamin D2 and a small amount of VitD3
are found in dietary sources. Vit. D reach
through most tissues in the body via its nuclear
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or membrane receptors.® Vit. D insufficiency is
common in obese individuals and bariatric
patients, and often requires substantial
supplementation to achieve sufficiency. Vit.D
insufficiency (< 50 mmol/L) affects 31.6-92%
of morbidly obese individuals prior to LSG.
Bariatric surgery is associated with decreased
bone mass and increased fracture risk,
highlighting the importance of Vit.D in this
population.®! Additionally, Vit.D deficiency and
morbid obesity have been linked to many of the
same comorbidities. The current guidelines for
nutritional care of bariatric patients recommend
Vit.D supplementation of at least 3000 1U/day
for LSG patients during early post-operative
care until serum 1, 25-hydroxyvitamin D3 levels
reach > 70 mmol/l, with no need for on-going
monitoring of vit.D status.™"!

The aim of this study is to detect vitamins D and
B12 deficiencies prior to LSG and during the
first year postoperatively in a scheduled follow

up.

PATIENTS AND METHODS

This is a prospective randomized study to assess
Vit.D&B12 pre and post laparoscopic sleeve
gastrectomy on 82 patients from both genders
was done at Al-Sadr Teaching Hospital in
Basrah, Irag from June 2016 to June 2017. After
exclusion of patients who had comorbidities and
those who were on supplementations. Multiple
teams have performed a combined medical,
nutritional, and surgical work-up to evaluate
potential surgical candidates. Preoperative
assessment included details dietary history and
interview with a dietician and patients had many
investigations 1 to 3 days prior to surgery
including  abdominal  ultrasound,  upper
oesphagogastroduodenoscopy for symptomatic
patients, electrocardiogram, chest x ray, and
blood investigations in form of complete blood
count, renal function test, blood sugar, thyroid
function test and serum vit.D&B12 levels. At
the day of surgery and overnight fasting,
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patients were admitted to theater. Under general
anesthesia and supine trendelenburg's position,
4 ports were inserted in the abdominal wall,
surgery was done and results in narrow gastric
tube as shown in (Figure-1). After surgery the
patients stayed for 3 to 4 days postoperative in
the ward for treatment and nursing care.

Fig 1. Laparoscopic Sleeve Gastrectomy

The patients were advised to scheduled
postoperative follow-up in a 1,3,6 and 12
months post-surgery, for every visit they had
anthropometric measurements and biomaterial
sampling. All the 82 patients were attended in
the scheduled visits and in each visit The Serum
level for vitamin D and B12, were assessed by a
competitive immunoassay technology.
Deficiencies were defined as a serum
concentration below the reference interval:

1. Vitamin D (50-170mmol/L).
2. Vitamin B12 (20-90 ng/dl).

The effect of the dietary supplements used on
deficiencies was analyzed by chi-square test. P-
value < 0.05 was considered as a significant
result and all analyses were carried out by using
the statistics software SPSS (statistical package
for the social sciences, version: 25).
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RESULTS

The characteristics of the patients included in
the study were shown in (Table-1), there were
21 males and 61 females patients. The range of
age is between 35 to 45 years old

Table 1. Age gender distribution.

No. of patients
Parameters N=82 %
Males 21 26
Females 61 74
Age 35-45 yrs. 44 + 9 mean

The body mass index ranged from 44 to 58
kg/m?.as shown in (Table-2)

Table 2. Body mass index of the patients.

No. of patients
Parameters N=82 %
Males 21 26
Females 61 74
BMI 44-58 kg/m* 51 +5 mean

This study revealed that there was deficiency of
both vitamins prior to surgery in both sexes
which observed accidently during preoperative
investigations. Regarding vit.D, there was 68
patients had deficiency which represent 83%
and the mean level was 35.18, while the other
14 patients revealed normal concentration of
vit.D represents 17% and also there were
deferent values according to sex as shown in
(Table-2,3).

Table 3. Mean & SD values of vit.D for both
Sex.

Time Male Female P value
Preop 415 +/-15.8 | 33.0+/13.3 0.018
I1stmon. | 39.0+/-15.6 | 30.8+/-13.3 | 0.023
Post 3rd mon. | 37.3+/-14.8 | 29.0+/-13.1 | 0.021
Op. 6" mon. | 39.3+/-14.7 | 31.7+/-12.7 | 0.026
12" mon. | 43.0+/-14.6 | 35.8+/-12.9 | 0.034




The mean of vitamin D values was significantly
higher among males as a compared with females
at preoperative period and subsequent months
postoperatively. In general during the first
follow-up visit after 1 month, there was a
significant reduction in the concentration of
vit.D which was proved by calculation of the
mean which was (32.90) and more decrease in
the second follow-up visit at 3" month (31.01),
then there was an increase of the mean in the
third visit after 6 months (33.63) and more
increase by the end of first year post operatively
(37.40) and P value was (0.045) which is
significant as demonstrated in (Table-3 and
Figure-2).
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Fig 2. Mean values of vitamins D&B12.

On the other hand, there was also reduction in
the concentration of vit.B12 prior to surgery in 8
patients only, which represent 9.3% and the
mean level was (51.90) while the other 74
patients showed normal concentration level
(90.7%) and there was differences between both
sex as shown in (Table - 4,5).

Table 4. Mean values of vit.D of both sexes

with SD.
Time Mean+/-SD

Preop. 35.18+/-14.35
1% mon. 32.90+/-14.32
Post 3 mon. 31.01+/-13.93
Op. 6™ mon. 33.63+/-13.59
12" mon. 37.46+/-13.09

P value=0.045
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Table 5. Mean & SD values of vitamin B12 in

both sex.
Time Male Female VaITue
Preop. 472:?2;/ 532’2522/ 0.263
1" mon. 45235;;;/ 522322/ 0242
O | wn o 42.31%;/- 5232/- .
th
o o

The mean values of vit.B12 were decreased in
both males and females prior to surgery and
subsequent follow up months postoperatively
but this reduction was statistically not
significant which is obvious by calculation of
mean and p values for all patients collectively as
shown in (Table-6 and Figure 2)

Table 6. Mean & SD of vit.B12 of both sexes.

Time Mean & SD
Preop. 51.90+/-22.94
1 mon. 50.65+/-22.94
Post | 3" mon. 48.88+/-23.83
Op. | 6" mon. 51,22+/-22.50
12" mon. 51.58+/-22.84

P-value 0.490

The above table showed that during the first
follow up visit at 1% month post-operatively,
there was a significant reduction in thevit.B12
level in which the mean calculation was (50.65)
and more reduction in the 3" month (48.88)
then there was increase in the 6™ month (51.22)
and more increase by the end of the first year
post operatively which was (51.58) and p value
was (0.490) which is of not statistically
significant.
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DISCUSSION

According to the results of both vitamins
concentration and statistical analysis, there was
obvious deficiency in the concentrations of
vitamin D prior to surgery in 68 patients out of
82. Because of fat soluble properties of vit. D
and it's potential action in the subcutaneous fat
of obese patients, therefore most of the obese
patients had vit.D deficiency before surgery.®
On the other hand deficiency of vit.B12 was far
less percentage in obese patients before surgery
in 8 patients out of 82 due to it's wide spread in
the dietary food but deficiency occur due to
diseased stomach and the storage of this vitamin
last for 2 to 3 years prior to deficiency and if the
patients were already strict vegetarians who
avoid meat, egg and milk which are rich in
vit.B12. As a consequence of lack of parietal
cells of the stomach after laparoscopic sleeve

gastrectomy, there was a decrease in the
absorption of both vitamins because of
deficiency of intrinsic factors which is
important in  biochemical ~mechanism of

absorption. Also because of decrease of stomach
size after surgery so there would be a decrease
in food intake and this is effective for weight
reduction but worsen multivitamins absorptions
including vitamins D and B12. During the first
follow-up visit after first month, there was a
reduction in vit.D in both who had previous
deficiency and those who had not, which mean
that the deficiency occur in any way not
dependent on the vitamin concentration in
preoperative period and more decrease in the
later months so, according to the protocol of this
study, we advise to give the patients who had
the deficiency vit.D a supplements in form vit.D
capsule 5000IU daily and those who had sever
deficiency gives vit.D capsule 500001U weekly
till  reaching a normal level of serum
concentration. This would cover daily
requirement of the vitamin and improve serum
concentration level of the vitamin especially
after sixth month in postoperative period and
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more improvement by the end of first year
postoperatively. This study is similar to other
study which done in Germany, university of
Hohenheim at 12 march 2012 and the results
was similar to the results of that study regarding
the pre and postoperative period.” Regarding
vit.B12 there was a mild reduction in serum
concentration that was detected in the first visit
at first month for both who had previous
deficiency and those who had not, but this
reduction statistically not significant(P value >
0.05) and continue mild deficiency at the third
month in a slow manner so the supplements
were advised to those patients in form of
vit.B12 1000mcg ampoules daily for 7to 10
days and in addition weakly same dose for one
month then monthly for those patients with
severe deficiency till reaching normal serum
level of vit.B12, this would controls the
deficiency and explain the increase in the
vitamin concentrations after sixth month and
more increase by the end of first year
postoperatively.

CONCLUSION AND RECOMMENDATION

This study demonstrated the presence of a
significant deficiency of Vit.D before and after
LSG during first year post surgery and there
was not significant deficiency regarding
Vit.B12. This study recommend that giving the
supplementations of vitamin D for those
patients who plans to do LSG prior to surgery
will make the deficiency of the vitamin less
during the first year post surgery and less
burden upon the patients and less complications.
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