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Abstract Proton pump inhibitor (PPI)-induced hypomag-
nesemia is currently a major topic. Patients undergoing
Roux-en-Y gastric bypass are generally prescribed PPI
prophylaxis after surgery. We investigated the prevalence
of hypomagnesemia in our bariatric population. We
reviewed the files of 1000 postoperative patients for serum
magnesium level during PPI use. We found only five cases
of hypomagnesemia, none of which was evidently related
to PPI use. We conclude that the risk of hypomagnesemia
during 1 year of prophylactic PPI use after Roux-en-Y
gastric bypass (RYGB) is minimal and laboratory screen-
ing is probably not necessary.
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Introduction

Hypomagnesemia following proton pump inhibitor (PPI) use
was first reported in 2006 [1]. Several hundred cases have
now been described [2]. A recent systematic review confirmed
that PPI use significantly increases the risk of hypomagnese-
mia [3]. The relationship between the duration of PPI use
and development of hypomagnesemia is unknown, but it is
advised to monitor magnesium levels after more than
3 months of PPI use [4]. Other known risk factors for
hypomagnesemia are diabetes mellitus, renal disease, age
>65, and use of diuretics [3, 5]. Hypomagnesemia can lead
to vomiting, diarrhea, tetany, seizures, QT-interval prolon-
gation, and other electrolyte disturbances [2]. In most bar-
iatric centers, patients are prescribed PPI prophylaxis after
surgery. In our center, a PPI (pantoprazole 40 mg once
daily) is prescribed to all patients for 1 year following
surgery. After the first year, the PPI is continued only in
specific cases, such as patients who suffered from a mar-
ginal ulcer. We investigated the prevalence of hypomagne-
semia in our patient population.

Methods

We reviewed the files of 1000 consecutive patients who
underwent laparoscopic Roux-en-Y gastric bypass (RYGB)
in our high-volume bariatric center between December 2012
and February 2014. Prior to surgery, patients underwent a
screening program with laboratory testing, including serum
magnesium levels. These same tests were routinely performed
at 6 and 12 months after surgery. Patients receive lifelong
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supplementation with a daily multivitamin tablet, containing
125 mg magnesium.

Data were collected from the patient records. For this type
of study, formal consent was not required. Serum magnesium
level for all postoperative measurements was determined with
the Architect ci8200 (Abbott diagnostics, IL, USA).
Hypomagnesemia was defined as a magnesium level below
the locally established lower reference value of 0.65 millimole
per liter (mmol/L). In some of the cases, the preoperative
magnesium level was determined with a different analyzer
(Beckman Coulter LX-20 chemistry analyzer). This does not
influence the results of this study as this concerns only preop-
erative measurements and the reference values are similar.
However, a comparison of pre- and postoperative means could
not be done.

Results

Out of 1000 files studied, 931 patients had a magnesium level
determined at either 6 or 12 months (214 patients) after sur-
gery, or at both time points (717 patients). For 69 patients,
there was no magnesium level available at both 6 and
12 months. Mean and standard deviation for each time point
are shown in Table 1. Five patients had hypomagnesemia at
6 months, all suffered from diabetes (Table 2). Four of
these patients already had hypomagnesemia preoperative-

ly, two of them used a PPI preoperatively. Two patients had
a normalized magnesium at 12 months without additional
treatment despite continuing PPI use. One patient had a
normal magnesium (0.67 mmol/L) preoperatively, despite
already using a PPI at that time. This patient was 62 years
old and suffered from diabetes mellitus type 2. The mag-
nesium had decreased at 6 months (0.62 mmol/L) and
12 months (0.61 mmol/L). She was advised to discontinue
PPI use.

Conclusion

In this retrospective study of 931 patients on prophylactic
PPI after RYGB, we found no case of hypomagnesemia
that was evidently related to the PPI use. This might be
explained by the absence of other risk factors. Bariatric
patients are relatively young, experience significant im-
provement in diabetes mellitus after surgery, and often
discontinue the use of diuretics because of normalized
blood pressure. Furthermore, the mean serum magnesium
level is known to increase after RYGB, possibly due to
improved insulin sensitivity or increased parathyroid hor-
mone levels [6, 7].

We conclude that the risk of hypomagnesemia during
1 year of prophylactic PPI use after RYGB is minimal
and laboratory screening is probably not necessary.

Table 2 All patients with postoperative hypomagnesemia

Gender Age (years) Diabetes Preoperative PPI use Renal disease Preoperative (mmol/L) 6 months (mmol/L) 12 months (mmol/L)

Male 44 Yes No Yes 0.56 0.55 0.61

Male 59 Yes No No 0.62 0.57 Unknown

Female 53 Yes Yes Yes 0.58 0.59 0.80

Female 53 Yes No No 0.58 0.62 0.69

Female 61 Yes Yes No 0.67 0.62 0.61

Lower reference value = 0.65 millimole per liter (mmol/L); renal disease = eGFR<60

PPI proton pump inhibitor, eGFR estimated glomerular filtration rate

Table 1 Magnesium levels at preoperative screening, 6 and 12 months

Time of
measurement

Number of
patients

Mean magnesium level
(mmol/L)

Standard deviation
(mmol/L)

Minimum and maximum levels
(mmol/L)

Number of patients below
reference value

Preoperative 983 0.825 0.070 0.56–1.08 11

6 months 862 0.839 0.064 0.55–1.05 5

12 months 783 0.848 0.066 0.61–1.09 2

mmol/L millimole per liter

OBES SURG (2016) 26:688–690 689



Compliance with Ethical Standards

Conflict of Interest The authors declare that they have no competing
interests.

Ethical Approval All procedures performed in studies involving
human participants were in accordance with the ethical standards
of the institutional and/or national research committee and with
the 1964 Helsinki Declaration and its later amendments or com-
parable ethical standards. For this type of study, formal consent is
not required.

Grants No grants were involved in this study.

Open Access This article is distributed under the terms of the Creative
Commons At t r ibut ion 4 .0 In te rna t ional License (h t tp : / /
creativecommons.org/licenses/by/4.0/), which permits unrestricted use,
distribution, and reproduction in any medium, provided you give appro-
priate credit to the original author(s) and the source, provide a link to the
Creative Commons license, and indicate if changes were made.

References

1. Epstein M, McGrath S, Law F. Proton-pump inhibitors and
hypomagnesemic hypoparathyroidism. N Engl J Med.
2006;355(17):1834–6. doi:10.1056/NEJMc066308.

2. Luk CP, Parsons R, Lee YP, et al. Proton pump inhibitor-associated
hypomagnesemia: what do FDA data tell us? Ann Pharmacother.
2013;47(6):773–80. doi:10.1345/aph.1R556.

3. Park CH, Kim EH, Roh YH, et al. The association between the use of
proton pump inhibitors and the risk of hypomagnesemia: a system-
atic review and meta-analysis. PLoS One. 2014;9(11):e112558. doi:
10.1371/journal.pone.0112558.

4. Famularo G, Gasbarrone L, Minisola G. Hypomagnesemia and
proton-pump inhibitors. Expert Opin Drug Saf. 2013;12(5):709–
16. doi:10.1517/14740338.2013.809062.

5. Liamis G, Rodenburg EM, Hofman A, et al. Electrolyte disorders in
community subjects: prevalence and risk factors. Am J Med.
2013;126(3):256–63. doi:10.1016/j.amjmed.2012.06.037.

6. Johansson HE, Zethelius B, Ohrvall M, et al. Serum magnesium
status after gastric bypass surgery in obesity. Obes Surg.
2009;19(9):1250–5. doi:10.1007/s11695-008-9536-5.

7. Worm D, Madsbad S, Kristiansen VB, et al. Changes in hematology
and calcium metabolism after gastric bypass surgery—a 2-year fol-
low-up study. Obes Surg. 2015. doi:10.1007/s11695-014-1568-4.

690 OBES SURG (2016) 26:688–690

http://dx.doi.org/10.1056/NEJMc066308
http://dx.doi.org/10.1345/aph.1R556
http://dx.doi.org/10.1371/journal.pone.0112558
http://dx.doi.org/10.1517/14740338.2013.809062
http://dx.doi.org/10.1016/j.amjmed.2012.06.037
http://dx.doi.org/10.1007/s11695-008-9536-5
http://dx.doi.org/10.1007/s11695-014-1568-4

	Proton Pump Inhibitor Prophylaxis After Gastric Bypass Does Not Cause Hypomagnesemia
	Abstract
	Introduction
	Methods
	Results
	Conclusion
	References


