5> il

7~ % @
ﬁ“(? AJA

Accredited

OMS Ce
EOMS Certific
CAB # 0122

SMJ- Sohag Medical Journal, Vol. 29 No (2) 2025

N /

Print ISSN1687-8353 Online ISSN2682-4159
Original Article

Bridging Clinical Success and Nutritional Risk:
Public Health Challenges After Bariatric Surgery

Tasneem Mohammed Bakheet®, Farida Sami Abdouz, Alaa Ahmed Ghalebg,
Samir Ahmed Abdelmageed”, Eman Roshdy Mohamed*

1- Public health & community medicine department, faculty of medicine, Sohag University, Sohag, Egypt.
2- Family medicine department, faculty of medicine, Sohag University, Sohag, Egypt.

3- Internal medicine department, faculty of medicine, Sohag University, Sohag, Egypt.

4- General surgery department, faculty of medicine, Sohag University, Sohag, Egypt

Abstrac

Background & rationale: Bariatric surgery has significantly improved weight loss and metabolic health, revolutionizing the
treatment of morbid obesity and associated comorbidities. However, additional public health challenges are brought forward
by its growing popularity, especially those linked to nutritional deficiencies following surgery

Aim: This study compares sleeve gastrectomy (SG) and Roux-en-Y gastric bypass (RYGB) with respect to micronutrient
outcomes one year postoperatively and evaluates their implications for population health strategies.

Methods: A prospective, comparative study was conducted at Sohag University Hospital including 50 patients (25 SG, 25
RYGB). Participants were followed for one year postoperatively with serial monitoring of BMI, comorbidities, and key
micronutrient levels

Results: Both procedures resulted in significant weight loss and improvement in hypertension, diabetes, and dyslipidemia.
However, RYGB was associated with a higher incidence of vitamin B12, calcium, and iron deficiencies. SG showed better
micronutrient retention, though both groups required supplementation

Conclusion: Despite both techniques showing marked reductions in BMI and chronic disease risk, RYGB patients
demonstrated significantly greater deficiencies in vitamin B12, iron, and calcium. Our findings underscore the need to
incorporate long-term nutritional monitoring into national obesity and surgical care protocols.

Public Health Implications: Postoperative micronutrient screening is mandatory at regular intervals.in addition to
supplementation subsidies for vulnerable populations. Its highly recommended to train general practitioners in post-bariatric
nutritional care and to Incorporate bariatric outcomes into national NCD surveillance program
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Background and rational

Worldwide, obesity is regarded as a pan-endemic
health issue. According to the National Institutes
of Health, morbid obesity is defined as having a
body mass index (BMI) of 40 kg/m2 or above
when combined with other obesity-related
conditions such type 2 diabetes, joint pain,
obstructive sleep apnea, and hypertension (HTN).
An average person's life expectancy is shortened
by three years due to obesity, or ten years if they
are extremely obese (BMI over 40). ) Research
demonstrates that bariatric surgery is superior to
traditional treatment in managing obesity and its
related comorbidities. Based on current
statistics, the most prevalent surgery worldwide
for bariatric surgeries is sleeve gastrectomy (SG),
accounting for 46% of all procedures. “Roux-En-
Y Gastric bypass” (RYGB) is the next most
widespread procedure. (40% of all procedures) .©)
Despite many clinical advantages of bariatric
surgeries, there is a chance of several surgical and
gastrointestinal problems afterward. ® Nutritional
deficits are one of the potential problems that
should be carefully considered. A multitude of
clinical symptoms can be associated with
nutritional deficiencies, contingent upon the
particular nutrients or micronutrients implicated,
the degree of insufficiency, and the length of the
shortage. This is due to the possibility that they
could seriously impair the patients’ day-to-day
activities and, in certain cases, lead to potentially
fatal consequences. It is highly advised to have a
nutritional examination both before and after
surgery. ©

The growing popularity of bariatric surgery
necessitates a public health lens to evaluate its
impact not only on obesity and comorbidities but
also on nutritional status.  Postoperative
micronutrient deficiencies, if unmonitored, can
exacerbate existing health inequalities, especially
in low-resource settings where access to follow-up
care and supplements may be limited. Integrating
these findings into public health policy can help
shape national guidelines for long-term post-
bariatric care, improve quality of life, and reduce
avoidable healthcare costs; Despite extensive
evidence supporting the efficacy of bariatric
surgery in weight reduction and comorbidity
resolution, limited data exist on the comparative
trajectory of micronutrient deficiencies between
SG and RYGB in real-world clinical settings. This
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study addresses this gap by longitudinally
evaluating and  comparing  postoperative
nutritional outcomes and their public health
implication. So the aim of this study is to compare
postoperative micronutrient status (vitamin D,
B12, calcium, iron, ferritin) among morbidly
obese patients undergoing SG or RYGB and
explore the public health implications of
nutritional ~ deficiencies  in  post-bariatric
populations.

Methods

Study design & settings

A prospective cohort study was conducted at
Sohag University Hospital general surgery
department over a period of 18 months from
January 2021 to mid-2022.

Study Population

A total of 50 adult patients with morbid obesity
were enrolled and followed for a period of 12
months postoperatively (total coverage of patients
that fulfill the inclusion criteria during the study
period). Participants were allocated into two equal
groups: 25 patients underwent RYGB and 25
underwent SG. The groups were matched for age
and sex to ensure comparability.

Inclusion Criteria

o Adult males or females aged between 18 and 65
years

o BMI >40 kg/mz2, or BMI >30 kg/m2 with one or
more obesity-related comorbidities (e.g., type 2
diabetes mellitus [T2DM], hypertension
[HTN])

e Documented failure of previous weight
reduction attempts over a minimum period of
two years

« Strong motivation and indication for surgical
intervention

Exclusion Criteria

« Patients  undergoing
procedures

o History of previous gastric surgery

e Endocrine disorders (excluding controlled
hypothyroidism and diabetes mellitus)

o Diagnosed psychiatric illness

e Pregnancy

e Active malignancy

Data collection:

Preoperative Assessment

revisional  bariatric
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All  patients underwent a  standardized
preoperative evaluation, which included:

o Medical History: Patient demographic data
(name, age, sex, occupation, address), BMI,
body weight, nutritional history, and presence
of comorbid conditions (T2DM, HTN,
dyslipidemia).

e Clinical Examination: General physical
examination including vital signs (blood
pressure, heart rate, respiratory rate,
temperature) and signs of systemic illness
(pallor, jaundice, cyanosis, lymphadenopathy).
A focused abdominal examination was
performed to exclude any gastrointestinal
pathology.

o Laboratory Investigations: Complete blood
count (CBC), renal and liver function tests,
lipid profile, HbAlc, and baseline serum levels
of key micronutrients (vitamin D, vitamin B12,
iron, ferritin, and calcium).

Surgical Procedures

All surgeries were performed laparoscopically by

experienced bariatric surgeons following standard

protocols. The choice between SG and RYGB was
made based on patient preference, clinical
indication, and surgical eligibility.

Postoperative Follow-Up

Patients were monitored at 3, 6, and 12 months
postoperatively. Follow-up assessments
included:

o Body weight and BMI

o Serum levels of vitamin D, vitamin B12, iron,
ferritin, and calcium

o Evaluation of comorbidities (glycemic control
in T2DM, blood pressure in HTN, lipid levels)

Patients were also evaluated for any clinical

symptoms suggestive of nutritional deficiencies or

surgical complications.

Outcome Measures

The primary outcomes included changes in BMI,
weight loss, and serum micronutrient levels
across the 12-month follow-up period.

Secondary outcomes included the resolution or
improvement of obesity-related comorbidities
(T2DM, HTN, dyslipidemia).

Comparative analyses between the SG and RYGB
groups were conducted to determine the relative
impact of each procedure on the nutritional and
metabolic profile of the patients.

Data management and Statistical Analysis:
Data collected over time, basic clinical
examinations, laboratory investigations, and
outcome measures were coded, processed, and
analyzed with SPSS (statistical package for social
science) version 25 (Armonk, NY: IBM Corp.).
The data was checked for normality using the
Shapiro-Wilk tests. Data presented as number and
percentage; chi square test was used for
comparison of qualitative variables. Data was
normally distributed so Independent T- test was
used for comparison quantitative variables. P
value was considered significant if P was less than
0.05.

Results

A total of 50 patients were enrolled in the study,
with 25 undergoing laparoscopic  sleeve
gastrectomy (LSG) and 25 undergoing
laparoscopic Roux-en-Y gastric bypass (LRYGB).
The two groups were comparable in baseline
demographic characteristics, including age, sex,
and body mass index (BMI), with no statistically
significant differences observed (P > 0.05).
patients saw a statistically significant reduction in
hypertension and dyslipidemia relative to the
preoperative group after 12 month follow up in
both groups. The reduction in DM was more
noticeable in the gastric bypass group, while the
comparison between the two groups of surgery
showed that it was not statistically significant.
Table 1
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Table 1. Baseline Demographics and Change in Comorbidities at 12 Months Postoperatively, n=50

Variable Sleeve Gastrectomy Gastric Bypass p-value
(n=25) (n=25)
Age (years) 427E759 392712 0413
Gender 8 (329%) 7 17 (68%) | 9 (36%) 7 16 (64%) #0.765
(M/F)
Hypertension (%0):
Preoperative 13 (52%) 12 (48%) #0.777
Postoperative 7 (28%) 6 (24%) #0.747
Diabetes Mellitus (%0):
Preoperative 9 (36%0) 8 (32%) #0.765
Postoperative 5 (20%) 4 (16%) #0.713
Dyslipidemia (%0):
Preoperative 25 (100%) 25 (100%) #1.00
Postoperative 10 (40%) 10 (40%0) #1.00

P value was calculated by Independent T test or #Chi-square test whenever suitable

Considering the BMI, Both groups' body mass
indexes (BMIs) were lower than they had been
before surgery. However, when comparing the
two groups' BMIs before and after surgery, there
was no statistically significant difference unless
after one year BMI was significantly lower in
LRYGB group, p value =0.006.

Table 2& Figure 1 show the body mass

index trend during the study period

Regarding Iron Deficiency Both groups
experienced a progressive decline in serum iron
levels postoperatively. However, the gastric
bypass group exhibited a significantly greater
decline at each postoperative time point. Also
Ferritin levels significantly declined in the gastric
bypass group over time, indicating progressive
iron store depletion, while the sleeve gastrectomy
group showed a paradoxical increase, likely due to
reduced supplementation. These findings highlight
the greater risk of iron deficiency with gastric
bypass and the importance of differentiated
postoperative nutritional strategies. Table 2

Calcium levels remained stable or slightly
increased after sleeve gastrectomy, while gastric
bypass patients showed a significant and

progressive decline at 6 and 12 months, reflecting
impaired calcium absorption due to bypass of the
duodenum. These findings emphasize the need for
vigilant calcium and vitamin D monitoring,
particularly in gastric bypass patients. Table 2

Vitamin D Deficiency, When the patient results
from each group were compared to those from the
other before and after surgery, it was found that
each group's vit D increased statistically
significantly at 3, 6, and 12 months after surgery
compared to preoperatively. However, when the 2
groups were compared, no difference was found to
be statistically significant in vit D preoperatively,
but the sleeve gastrectomy group's vit D increased
statistically more than the gastric bypass groups at
3 and 6 months after surgery, and this difference
became negligible at 12 months postoperatively
Table 2

As regard Vitamin B12 ; At 12 months
postoperatively, vitamin B12 was significantly
higher in the LSG group ( 391.20 + 22.23)
compared to the LRYGB group (346.80 + 20.36)
(P =0.002). Table2
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Table 2. Comparison of BMI and Micronutrient Levels Between Sleeve Gastrectomy and Gastric Bypass
Groups Over 12 Months, n=50

| Parameter || Time Point || Sleeve Gastrectomy || Gastric Bypass || p-value |

BMI (kg/m?) |Preoperative |[45.65 £ 7.14 |146.76 £ 5.19 ||0.534 |
|3 months [38.92 + 6.44 |38.97 +5.31 [0.974 |
|6 months |[33.10 £ 4.01 |[32.51 + 4.00 |l0.647 |
[12 months ||25.67 £ 4.01 2273 £3.14 ||0.006* |
|Pre vs Post (All)  |[<0.001** ||<0.001%+ = |

Vitamin D (ng/ml) |Preoperative [25.36 £ 5.50 |[24.48 £5.37 |0.570 |
[3 months [29.36 £5.19 ||26.60 £ 4.15 |[0.043* |
|6 months ||I32.68 + 4.09 |[29.24 + 2.79 ||<0.001** |
|12 months [32.36 £ 2.98 ||30.80 + 3.45 ||0.094 |
Pre vs Post (All)  ||<0.001** ||<0.001** |— |

Iron (pg/dL) [Preoperative [92.32 +11.93 ||93.76 + 10.17 [[0.648 |
[3 months |[83.80 + 10.10 |[77.44 £ 10.35 |[0.033* |
[6 months |[78.04 + 11.58 |[64.68 £ 6.79 |[<0.001** |
|12 months |[72.48 £ 15.31 |[43.92 £5.31 |[<0.001%* |
Pre vs Post (All)  ||<0.001** ||<0.001** |— |

Ferritin (ng/ml) [Preoperative |163.60 + 16.43 ||156.40 + 14.97 l[0.894 |
|3 months |[166.40 + 14.97 |[129.20 + 13.74 |[0.024* |
|6 months ||185.56 + 15.31 ||123.60 £ 22.25 |[<0.001%* |
|12 months ||190.64 £ 17.19 ||90.64 + 17.19 |[<0.001** |
Pre vs Post 2538{5*0'001**/ <0.001** (All) —

Calcium (mg/dL) [Preoperative |[10.12 £ 2.40 |[L020£1.76 |[0.787 |
|3 months |[10.60 + 1.63 ||9.36 £ 1.80 [0.597 |
6 months [10.76 + 1.56 |l8.76 + 1.61 |[<0.001%* |
|12 months ||10.88 £ 2.09 ||8.16 + 1.49 |[<0.001%* |
Pre vs Post 0.056/0.069/ 0.147 2‘88%}{:0'001**/ —

Vitamin B12 (ng/ml)  ||Preoperative |[491.20 £ 22.23 ||493.60 + 38.07 |0.137 |
|3 months |[431.20 + 53.14 |[439.20 £ 53.14 [0.913 |
6 months |[412.00 £ 29.72 |[369.20 + 23.79 [0.655 |
|12 months [391.20 + 22.23 ||346.80 £ 20.36 |[0.002* |
[Pre vs Post (All)  ||<0.001** ||<0.001%+ = |

*P < 0.05 (significant), **P < 0.001 (highly significant), p value was calculated by Independent T test or repeated measurements ANOVA test
wherever suitable

"Trends in BMI and key micronutrients (iron, ferritin calcium, vitamin D and vitamin B12) over 12 months
are illustrated in Figures 1-6.
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BMI over the study period

SG ==e==RYGB

[VALUE]

BMI (kg/m2)

BASELINE 3 MONTHS 6 MONTHS 12 MONTHS

Figure 1 shows the body mass index trend during the study period

Iron over the study period

Sleeve Gastrectomy  =@=Gastric Bypass

120
100
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40
20

Iron (ug/dL)

PREOPERATIVE 3 MONTHS 6 MONTHS 12 MONTHS
IRON (MG/DL)

Figure 2 shows Iron trend during the study period

e Normal reference range for iron is 65-175 (men), 50-170 (women)ug/dL according to
WHO 4
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Figure 3 shows Ferritin trend during the study period

Normal reference range for ferritin is 30-300 (men), 15-200 (women) ng/mL
according to WHO ™)

Calcium level over the study period

Sleeve Gastrectomy  =@=Gastric Bypass

14 10.12
10.6 10.76

_12 T T |
= 10.88
310 L
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E3 i | * —+
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(8]
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CALCIUM (MG/DL)

Figure 4 shows Calcium trend during the study period

Normal reference range for Calcium is 8.4-10.5 mg/dL according to WHO ¢
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Vitamin D over the study period

Sleeve Gastrectomy  =@=Gastric Bypass

32.6§ #

Vitamin D (ng/ml)

PREOPERATIVE 3 MONTHS 6 MONTHS 12 MONTHS
VITAMIN D (NG/ML)

Figure 5 shows vitamin D trend during the study period

o Normal reference range for vitamin D is 20-50 ng/mL according to WHO *”

vitamin B12 during the study period

Sleeve Gastrectomy  =@=Gastric Bypass

600 491.2
500 431.2

‘_ 412
400 ._ * 3‘2
300 £23:6 439.2

200 369.2 346.8
100
0
PREOPERATIVE | 3 MONTHS | 6 MONTHS | 12 MONTHS

VITAMIN B12 (NG/ML)

Figure 5 shows vitamin B12 trend during the study period

Normal reference range for vitamin B12 is 150-600 pg/mL according to WHO ®®)

No significant differences were observed between groups regarding zinc or magnesium levels throughout
the follow-up period (P > 0.05).
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DISCUSSION

A health concern in both wealthy and developing
nations is obesity. Severe obesity lowers life
expectancy and causes problems that impact
almost all organ systems.®©

The only long-term effective treatment for
extreme obesity that can lead to durable excess
weight loss (EWL), comorbidity resolution or
amelioration, quality of life enhancement, and
lifespan extension is surgical therapy ")

The age range of the patients in our study, when
comparing the two groups based on demographic
data, was 29 to 56 years, with a mean = SD of
42.20 + 7.59 years in the sleeve gastrectomy
group, and 25 to 56 years with a mean + SD of
43.92 + 7.12 years in the gastric bypass group.
There was no statistically significant difference in
age, marital status, or gender when comparing the
two groups.

These outcomes were consistent with those of
Antoniewicz et al'® who found that women made
up the majority of patients in both operation
groups and that age and gender comparisons
between the sleeve gastrectomy and gastric bypass
groups were similar at baseline.

When patients' results from before and after
surgery were compared for each group, it was
found that each group's BMI decreased
statistically more at 3, 6, and 12 months after
surgery than it did preoperatively. Statistical
analysis revealed no significant difference in
preoperative BMI (45.65+7.14 vs. 46.76+5.19) or
at 3, 6, and 12 months post-surgery between the
two groups. However, the gastric bypass group
did show a statistically significant reduction in
BMI compared to the sleeve gastrectomy group at
12 months post-surgery  (25.67+4.01 vs
22.73£3.14).

Our results were in line with de Brito E et al" ©
who found that during the In the first six months
after surgery, the BMI significantly decreased
compared to pre-operative values in both the
RYGB (=7.9 = 0.7 kg/m2, p < 0.0001) and SG
(=7.5 £ 0.6 kg/m2, p < 0.0001) groups. After 7 to
18 months of follow-up, the RYGB group tended
to have a higher decrease in BMI (—15.9 + 1.1
kg/m2, p<0.0001) compared to the SG group
(—-12.6 £ 1.7 kg/m2, p = 0.0002). and the p-value
is also 0.09.
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However, these changes were not significantly
different between groups (p= 0.65) In our study,
comparison between patients results after surgery
with before surgery in each group showed that,
there was statistically significant increase in vit D
at 3, 6, and 12 months postoperatively in each
group than preoperatively, Although the two
groups did not differ statistically in terms of
preoperative vitamin D levels, the sleeve
gastrectomy group had significantly higher levels
at 3 and 6 months postoperatively compared to the
gastric bypass group; however, this difference
became  non-significant at 12  months
postoperatively. This increase in vit D is explained
by dietary supplements prescribed for patients
after surgery.

There was no difference in the prevalence of
vitamin D deficiency between the groups in the de
Brito E et al* © investigation before and after
surgery.

Additionally, Zhang et al.'s study’ “% found that
while about one-third of patients had a 25-OH-
vitamin D shortage before surgery, 25-OH-
vitamin D levels increased 12 months after
surgery. Following surgery, patients in the SG
groups had higher postoperative levels of the 25-
OH vitamin.

The present study employed a comparison of
patient outcomes between preoperative and
postoperative periods in each group. The results
indicated a statistically significant decrease in Hb,
Iron, and ferritin at 3, 6, and 12 months
postoperatively in each group compared to
preoperative values. Additionally, a comparison
between the two groups revealed a statistically
significant decrease in the postoperative sleeve
gastrectomy group compared to the gastric bypass

group.

In terms of anemia, Souza et al *? found that
there were no statistically significant differences
between patients in either surgical approach at any
of the evaluation periods (3, 6 and 12 months). In
terms of iron deficiency, it was found that patients
who had the RYGB had a greater prevalence of
deficit at three months (p=0.003). When it came to
ferritin levels, the group that underwent the
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RYGB had a higher frequency of deficiency.
(p=0.006).

Comparing the patient outcomes in each group
before and after surgery revealed that, At 3, 6, and
12 months post-surgery, the gastric bypass group's
calcium levels decreased significantly, whereas
the sleeve gastrectomy group's levels did not
differ significantly from pre-surgery levels at any
of these time points. When we compared the two
groups, however, we discovered that the sleeve
gastrectomy  group's calcium levels were
statistically significantly higher than those of the
gastric bypass group in terms of calcium at 6, and
12 months after surgery.

In a comparison of nutritional status one year
following a sleeve gastrectomy and a Roux-en-Y
gastric bypass, Coupaye et al' ™ discovered that
the GBP group's urine calcium level was
considerably lower at one year than the SG
groups.

Comparing the patient outcomes in each group
before and after surgery in this study revealed a
statistically significant decrease in vitamin B12 at
3, 6, and 12 months postoperatively compared to
preoperatively; however, when comparing the two
groups, there was no statistically significant
difference in preoperative vitamin B12 at 3 and 6
months postoperatively, but at 12 months
postoperatively, the sleeve gastrectomy group's
vitamin B12 levels were significantly higher than
those of the gastric bypass group.

As per our findings, Grénroos S et al* ¥

conducted a randomized clinical trial comparing
laparoscopic sleeve gastrectomy to laparoscopic
Roux-en-Y gastric bypass for patients with BMI
less than 50 kg/m2. They discovered that vitamin
B12 deficiency was more severe following
LRYGB.

Study strengths: It is a Prospective design with
matched patient groups include serial biochemical
follow-up at 3, 6, and 12 months. Conducted in a
real-world clinical setting, reflecting public
hospital practices.

Study limitations: small sample size may limit
external validity. One-year follow-up limits
insight into long-term outcomes. Lack of dietary
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intake tracking and adherence to supplementation
protocols.

PUBLIC HEALTH IMPLICATIONS

o Standardized micronutrient screening must be
part of post-bariatric care.

e Government subsidies for
supplementation may be needed.

e Primary care providers should be trained in
post-bariatric nutritional monitoring.

e Include bariatric outcomes in national NCD
surveillance systems

micronutrient

CONCLUSION

To sum up, both LSG and LGB surgeries are
useful in treating chronic conditions like
dyslipidemia, T2DM, and HTN. However, LGB
was more successful in reducing weight than LSG,
and micronutritional deficiencies were more
common in LGB than LSG.
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