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Symptomatic 
hypomagnesemia and 
proton pump inhibitors

Sir,
We read with interest the report by[1] Wang et  al. 

titled “a case of symptomatic hypomagnesaemia in 
medical intensive care unit that is strongly related to 
PPIs”.[1] In fact, symptomatic hypomagnesemia and PPI 
is sporadically mentioned. In the case series by Mackay 
and Bladon the problem is common among the elderly 
with long‑term use of PPI, and the stopping of PPI 
can dramatically improve the problem.[2] Of interest, 
not all patients receiving PPI develop symptomatic 
hypomagnesemia. The possible relationship to a serious 
disease, Zollinger–Ellison syndrome, is mentioned.[3] 
Focusing on the present report, the case in intensive care 
context is reported. The problem of hypomagnesemia 
is not an extremely rare condition. As noted by Ayuk 
and Gittoes, “hypomagnesaemia is relatively common, 
with an estimated prevalence in the general population 
ranging from 2.5% to 15%”[4] and this can be due to many 
factors, not specific to use of PPI. In addition, according 
to a report by Deshmukh et al., 70% of patients in critical 
care unit had hypomagnesemia, despite no history of PPI 

use.[5] The nutritional problem seems to be an important 
factor leading to hypomagnesemia.[4,5] Hence, finding of 
hypomagnesemia in the patient receiving PPI might not 
imply that PPI is the cause of the problem. Finally, the 
routine electrolyte investigation usually does not cover 
serum magnesium. Hence, the problem might be under- 
or late-diagnosed. Critical care unit practitioners should 
regularly monitor the serum magnesium of the patient 
to detect the problem early.[6]

  Sim Sai Tin, Viroj Wiwanitkit1
Medical Center, Shantou, 1Hainan Medical University, Haikou, China

Correspondence:  
Prof. Sim Sai Tin, 

Medical Center, Shantou, China. 
 E‑mail: simsaitin@gmail.com

References
1.	 Wang AK, Sharma S, Kim P, Mrejen‑Shakin K. Hypomagnesemia in 

the intensive care unit: Choosing your gastrointestinal prophylaxis, 
a case report and review of the literature. Indian J Crit Care Med 
2014;18:456‑60.

2.	 Mackay  JD, Bladon  PT. Hypomagnesaemia due to proton‑pump 
inhibitor therapy: A clinical case series. QJM 2010;103:387‑95.

3.	 Ströker E, Leone  L, Vandeput  Y, Borbath  I, Lefebvre  C. Severe 
symptomatic hypomagnesaemia induced by the chronic use of proton 
pump inhibitors: A case report of a patient with Zollinger‑Ellison 
syndrome. Acta Clin Belg 2014;69:62‑5.

4.	 Ayuk J, Gittoes NJ. How should hypomagnesaemia be investigated and 
treated? Clin Endocrinol (Oxf) 2011;75:743‑6.

5.	 Deshmukh CT, Rane SA, Gurav MN. Hypomagnesaemia in paediatric 
population in an intensive care unit. J Postgrad Med 2000;46:179‑80.

6.	 Centeno C, López Saca JM. An update on the importance of monitoring 
serum magnesium in advanced disease patients. Curr Opin Support 
Palliat Care 2013;7:396‑405.

Access this article online
Quick Response Code:

Website:

www.ijccm.org

DOI: 10.4103/0972-5229.144030 

Refractory hyperkalemia 
related to heparin abuse

Sir,
We read with interest the case report of refractory 

hyperkalemia due to heparin abuse.[1] An effect of 
heparin is hypoaldosteronism with hyperkalemia 
caused by direct inhibition of aldosterone biosynthesis 
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and by inhibition of angiotensin‑II with secondary 
hypoaldosteronism.[2,3] In present case hyperkalemia 
persisted irrespective of calcium gluconate, dextrose 
insulin, fludrocortisone, salbutamol nebulizers and 
slow low efficiency renal dialysis.[1] Patient had 
acidosis, hypotension, septicemia and died of cardiac 
arrest.[1]

The potassium‑adenosine triphosphate  (K‑ATP) 
is a poor inwardly rectifying channel consisting of 
pore‑forming and sulfonylurea – receptor subunit. The 
pores confer ATP inhibition while the sulfonylurea 
receptor is the primary target for sulfonylureas, K‑ATP 
channel openers, and nucleoside diaphosphates.[2] 
Hypoxia, metabolic acidosis and hypercapnia activates 
the K‑ATP channels, resulting in vasodilatation of 
coronary, mesenteric, renal and smooth muscle bed 
and increases potassium efflux and modulates many of 
the kidney transport functions and maintains external 
potassium balance.[3] The potency of sulfonylurea 
drugs in antagonizing vasorelaxant action of K‑ATP 
channel stimulation after the sepsis or endotoxin is 
well recognized in the laboratory model.[2] Reversal 
of the life threatening complications of hyperkalemia, 
vasodilator shock and severe bradycardia by the 
sulfonylurea inhibitor glibenclamide is a novel 
approach to the treatment of refractory hyperkalemia.[4] 
In present case refractory hyperkalemia would have 
been rectified by glibenclamide.[1,4]

The authors working at critical care at tertiary care 
institute thus could have tried glibenclamide in their 
case for better outcome.[1,4]
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Glibenclamide: A second 
wind for refractory 
hyperkalemia

Sir,
In the clinical case reported by Sodhi et al.[1] the authors 

have discussed heparin‑induced hyperkalemia, a less 
known problem,[2] and expressed the nonresponsiveness 
to conventional antihyperkalemic measures. Under 
such circumstances, we would like to recall the role of 
sulfonylurea inhibitor glibenclamide[3] in the reversal of 
refractory hyperkalemia.

This is a novel approach that succeeded remarkably 
despite failure of all conventional treatments and it 
accords with interpretation of blockade of excessive 
KATP channel activity. The KATP channels are composed 
of two components, an inwardly rectifying potassium 
channel  (Kir) pore subunit and the regulatory 
sulfonylurea‑receptor (SUR). KATP channels are present 
in various tissues, including the pancreas, kidney, 
heart, skeletal muscle and vascular smooth muscle, 
and it opens in response to hypoxia, metabolic acidosis, 
and hypercapnia. However, glibenclamide could close 
the KATP channels after binding to SURs.[4] Thereby, 
it prevents the exit of potassium from intracellular to 
extracellular. Based on the aforementioned mechanisms, 
one may speculate that glibenclamide may be an 
alternative for those with refectory hyperkalemia.

When no other alternatives are available, naturally 
one may try to use a well‑established and time honored 
therapeutic molecule glibenclamide. However, 
more studies/reports are warranted to establish the 
usefulness of glibenclamide in refractory hyperkalemia. 
Another aspect is that cardioversion may not be 
effective in the presence of hyperkalemia. Despite 
all, the issues related to refractory hyperkalemia are 
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