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Abstract

Hypokalemia and hyperkalemia, are common electrolyte electrolyte diseases related to changes in
potassium intake, excretion, or transcellular shifts. Hypokalemia is commonly induced by diuretics
and gastrointestinal losses, whereas hyperkalemia is typically caused by kidney disease,
hyperglycemia, and pharmaceutical use. The aetiology of kalemia can range from minor to severe, and
it can be caused by diet, drugs, or another disease. Symptoms of hypokalemia include sinus
bradycardia, ventricular tachycardia or fibrillation and acute muscle weakness, gestational
hypertension, adrenal insufficiency, and renal failure are the symptoms associated with hyperkalemia.
Chronic kidney disease and intrauterine fetal death are life-threatening complications associated
kalemia in child bearing mother. The medical profile remitted promptly on potassium intake for
hypokalemia or increase potassium excretion for hyperkalemia. This review gives an insight into the
causes, symptoms, complications as well as pharmacological and non-pharmacological treatments of
Kalemic conditions in pregnancy. This review also reported some cases of hypo and hyperkalemia in
pregnancy in both human and animals.
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INTRODUCTION

Women in the reproductive age range can develop general
muscular weakness and fatigue even though they are quite
normal during pregnancy, sometimes it may emerge due to
hyper &hypokalemia. Distributions of potassium [k+] were in
accordance with the distribution of water in the body. Total
body water was assessed to be disbursed in two important
compartments: two-third in intracellular [ki] and one-third
inextracellular [ke] which is the major extracellular cation. The
normal k+ concentration in the body was estimated to be 3.5 to
5.0 mmol/l. Even though 2% of total body k+ is posted ke, small
modification in extracellular potassium has an important impact
upon the ratio of ki/ke as well as on membrane potential.l 2

Potassium is essential to control water and mineral equivalence
all over the body. High levels can also disturb the equivalence of
other minerals in the body and cause muscle problems
throughout the body. It can also affect the heart's ability to
function properly. Potassium disorders are common and it may
result in life threatening cardiac conditions and neuromuscular
dysfunction. Hypokalemia and hyperkalemia be the prevalent
electrolyte disorders caused by change in k* intake, altered
excretion or trans cellularshift.3

Mammalian pregnancy offers the fetus, the advantage of a
controlled environment during a critical period of growth and
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development.* The control is provided primarily by the
homeostatic mechanism. The present studies mainly
concentrate on the effects of potassium and sodium
deficiencies.> Preeclampsia, a pregnancy specific syndrome is
the leading cause of maternal and fetal morbidity or mortality.
Electrolyte like calcium [ca?+], magnesium [mg?+], sodium [Na*]
and potassium illustrate a significant role in preeclampsia.6
Potassium deficient diets results in hypokalemia appeared at the
end of pregnancy.” In present, many cases of hypokalemia
developed in pregnancy as a results of persistent vomiting has
been reported.8

DATA SOURCE AND SEARCH STRATERGY

The databases such as PUBMED, SCOPUS, ELSEVIER, EMBRACE,
etc. were explored by utilizing the appropriate Medical Subject
Headings (MeSH) terms, including all subheadings, and this was
integrated with a keyword search. Searchword comprehended
‘nausea and vomiting’, ‘vomiting’, ‘nausea’, ‘hyperemesis’,
‘morning sickness’, ‘antiemetic agent’, ‘fluids’ and ‘hydration’
and 70 articles were obtained from the databases. From 70
articles 45 articles met the criteria and assessed, other 25
articles were excluded as it consist of the complications present
in pregnancy other than kalemic conditions. After that, they
were extracted the contents and a review was prepared on
kalemic condition in pregnancy.
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Searched articles

Databases & collected

25 articles excluded

45 Articles included
*As it is met criteria

Reviews

*CRITERIA: Complications present in pregnancy other than kalemic conditions.

EPIDEMIOLOGY OF HYPOKALEMIA AND
HYPERKALEMIA

Hypokalemia results from abnormal losses, Tran’s cellular
shifts or insufficient intake of potassium rich foods.
Hypokalemia is frequently asymptomatic, particularly when
the disorder is lenient.9 Maternal hypokalemia is an electrolyte
abnormality seen in majority of pregnancies whereas
hyperkalemia is caused by excess potassium intake, impaired
potassium excretion or Trans cellular shifts. The etiology of
hyperkalemia is often multifactorial with impaired renal
function.10

Hypokalemia [serum potassium level <3.6mEq/1] occurs up to
21% hospitalized patients and 2%to 3% of outpatients.
Hyperkalemia[serum potassium level greater than 5mEq/l in
adults, >5.5mEq/I in children and >6mEq/I in neonates] take
place up till 10% hospitalized patients and approximately 1%
of outpatients.

CAUSES OF HYPOKALEMIA AND
HYPERKALEMIA IN PREGNANTS

Drugs causing Hypokalemia and Hyperkalemia

Hypokalemia: The liberation of epinephrine can further
markedly lower the serum potassium concentration.l!
Consumption of enormous chloroquine furthercauses
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hypokalemia by hampering k+ from exiting cells. Verapamil
insobriety has also been supported to cause severe
Hypokalemia.l2 The major root of Hypokalemia in Clinical
Practice are drugs [diuretics, antimalarial agents and
hypertensive agents] and gastrointestinal loss secondary to
diarrhea and/or vomiting. The etiology of hypokalemia may be
varied ranging from congenital to acquired causes. The
medications which are having a major impact over the serum
potassium level are NSAIDS, beta blockers, heparin. Medical
conditions such as magnesium deficiencies, leukemia’s,
Cushing diseases and other adrenal disorder are the other
leading causes of hypokalemia.

Hyperkalemia: Angiotensin -converting enzyme inhibitor and
angiotensin receptor blockers, NSAIDS, potassium sparing
diuretics, trimethoprim, digoxin, beta blockers, and heparin
can causes hyperkalemia.

Food causing Hypokalemia and Hyperkalemia

Hypokalemia: In general, the hypokalemia of potassium losing
diseases improves with pregnancy. By contrast, hypokalemia
developed in patients increasing potassium requirements
during pregnancy.13 Hypokalemia results from decreased food
intake, malnutrition, alcoholism, insufficient intake of
potassium rich foods among hospitalized patients.3
Hypokalemia myopathy is a potential intricacy of Clay eating;
the clay binds to the potassium which results in the
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hypokalemia myopathy. Dextrose stimulates insulin secretion
which exacerbateshypokalemia.3

Hyperkalemia: Ingestion of potassium containing foods such
as banana or orange juice, carbohydrate containing foods and
other potassium supplements.
Other causes

Hypokalemia: Exercise, hunger, cold, changes in humidity,
sickness, extra sleep, stress or fatigue, changes in activity level.

DISEASED CONDITIONS

Hypokalemia and hyperkalemia happens due to an
unanticipated Tran’s cellular shift of potassium from the
extracellular to intracellular compartments.1.2

Hypokalemia: Hypomagnesaemia can cause resistant
hypokalemia.# Type land type 2 renal tubular acidosis’s,
intrinsic renal transport detects, familial renal tubular
diseases were associated with hypokalemia. Malnutrition,
dehydration and cellular breakdown results in potassium
release from the cell. The potassium is excreted in urine.8

Hyperkalemia: The hyperkalemia was unexpected and was
attributed to a defect in renal potassium excretion.!415
Patients with advanced chronic kidney disease can develop
acute hyperkalemia. Patients with chronic kidney disease
were more prone electrolytic imbalance.l6 Intravenous
potassium intake increases the risk of hyperkalemia.l” Acute
kidney injury, chronic kidney disease, cirrhosis, congestive
heart failure, long standing hypertension, diabetes mellitus,
autoimmune disease, and primary glomerulopathy leads to
hyperkalemia. Hypoglycemia, eosinophilia, lymphocytosis and
adrenal insufficiency is correlated with laboratory finding of
hyperkalemia.18

DIAGNOSIS

The diverseness of the etiology makes it harder to diagnose
and control the underlying conditions. The diagnosis should
be authenticated with a respect serum potassium
measurement. The most common accurate method is a urine
potassium collection; normal kidneys excrete not more than
15-30mEq/1 of potassium per day in response to hypokalemia.

ECG manifestation, serum magnesium levels, serum glucose
and physical examination is often normal provocative testing
but is not considered as first line method of diagnosis.l”
Potassium challenge tests risk hyperkalemia arrhythmia,
simple exercise challenge.l® Baseline electrocardiography
should be acquired as up to 50% of kalemia patients with
Gitelmansyndrome [GS] have QT interval prolongation.
Central venous access and cardiac telemetry should be
considered.20 There is no such electrolyte monitoring method
are used for the detection of kalmia condition in pregnancy.
The physical investigation should be done including
assessment of blood pressure and intravenous volume status
to identify potential causes of kidney perfusion which can lead
to hypokalemia.l?

NORMAL LIMITS OF POTASSIUM IN PREGNANT
WOMEN

The normal potassium level in the blood stream is 3.5 to 5
millimoles per liter. First trimester is the important period,
because the symptoms may go unnoticed by the emesis of
pregnancy and childbirth stress.!®8 Acute renal problem is
commonly caused by septic abortion in early pregnancy and
by toxemia of pregnancy, hemorrhage during pregnancy and
ischemic acute tubular necrosis in late pregnancy. 21,22

A tabulation showing the normal range of potassium in three
trimesters is as follows:
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S.N. | Trimester | Normal Range of Potassium (Mmol/L)
1. First 3.6to5
2. Second 33to5
3. Third 33t05.1
SYMPTOMS

The happening of myopathy in pregnant women is more often
to concern.23 Seizures, muscle weakness, cramps, episodic

tenancy and paresthesia were reported in pregnant women.24
25

Hypokalemia: Arrhythmias correlated with hypokalemia
comprises of sinus bradycardia, ventricular tachycardia or
fibrillation and torsade de pointes. Sinus arrest, a systole
neurologic signs of hypokalemia includes generalized
weakness and decreased deep tendon reflexes. 17

Hyperkalemia: Gastrointestinal disturbances such as
vomiting, diarrhea, ulcerative colitis and malabsorption and
renal disorders like diabetes mellitus, ketoacidosis, and
parenteral fluid treatment. 26.27,28

COMPLICATIONS

Pregnant females with facilitated chronic kidney disease and
intrauterine fetal death should undergo early termination of
pregnancy, which can be a life-threatening complication for
the child-bearing mother.16

Hyperkalemia: The hyperkalemia was unexpected and was
attributed to a defect in renal potassium excretion.29 Gitelman
syndrome [GS] increased the risk of intrauterine growth
retardation, oligohydramnios and abortion together with
maternal morbidity and thus stressed the importance of close
follow up of pregnancy women with GS.3° Persistent vomiting
was studied for abnormalities in serum k* concentrations. The
entire patient in the hyperkalemia exhibited lethargy,
listlessness, apathy, mental depression and cardiac arrest.?
Acute renal failure [ARF] is a rare but an important
complication during pregnancy. In acute renal failure
electrolyte abnormalities were seen in 75.68% and they were
hypernatremia in 14.63%, hypernatremia in 36.59%, and
hyperkalemia in 9.76% and hypokalemia in 14.63%.3!
Preeclampsia is the typical medical complication of
pregnancy.32

Hypokalemia: Serum calcium, magnesium, potassium and
increased level of sodium in patient of preeclampsia and
hypokalemia,  hypocalcaemia, = hypomagnesaemia  and
hypernatremia were seen in preeclampsia women.33 Low in
potassium complementary with the participant’s routine
sodium intake caused retention and an elevation of blood
pressure.3* GS is a milder disorder associated with
hypokalemia and hypocalcemia rather than hypercalciuria has
proven to be caused by mutation in the gene.35> Hypokalemic
paralysis during pregnancy has a infrequent event. It exhibit
as an acute muscular weakness accompanying with low
potassium level. 3!

More than 90% affected women reports an increase in
incursion frequently during pregnancy while roughly 80%
report an improvement muscle weakness during attacks, 70%
reported worsening of muscle stiffness during attacks.
Hypertension and hypokalemia may exacerbate postpartum
due to removal of the progesterone effect, progesterone has an
anti-mineralocorticoid effect at the renal tubules,
hypertension and hypokalemia may make better during
pregnancy.36
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TREATMENT

Hypokalemia Treatment during Pregnancy

Behavioral and environment management, trigger recognition
and dietary moderation may be helpful along with drug to
maintain the potassium level within normal limit in familial
conditions.3? The acute episode may be managed with
intravenous potassium replacement and maintenance with
oral potassium supplement. A simple blood test performed
during pregnancy can detect low potassium levels. An ECG can
detect irregular heartbeats. The treatment primarily focused
on two aspects: restoring normal potassium levels in the
bloodstream and reducing the risk of further potassium
shortage. The following are the steps taken to restore
potassium levels in the blood:

Potassium Rich Food

Bananas, tomato, spinach, white bean, mushroom, salmon,
avocados, yoghurt, potatoes, and other potassium-rich foods
can be included in your diet. It will assist in naturally
increasing potassium levels during pregnancy.

Increasing Electrolyte Intake

Increasing electrolyte intake to 2000 mg per day will aid in
maintaining potassium levels as blood volume rises.

Oral Potassium Supplements

For mild-moderate hypokalemia, oral potassium replacement
therapy will suffice (2.5 to 3.5 millimoles per liter). Potassium
supplements come in a variety of shapes and sizes, including
capsules, pills, powder, and liquid. Potassium is easily
absorbed when taken orally. The dosage is determined by the
individual's needs. The best treatment for hypokalemia is
acetazolamide. Dose: 125mg-1000mg per day, split into two
doses.38

Intravenous Administrating

If the potassium level is below 2.5 millimoles per litre, more
aggressive treatment, such as intravenous potassium delivery,
is required. The mainstay of therapy is still oral potassium and
magnesium supplements.3% 40 Potassium can irritate the veins
to a great extent. As a result, to reduce cardiac aggravation, the
surgery is normally performed under constant observation.
For parenteral use, the potassium chloride concentration
should not exceed 3 gm per liter of fluid. Continue to employ
parenteral potassium treatment until oral feeding is
acceptable.8 Magnesium infusion is another treatment option
for hypokalemia, as it reduces potassium excretion via an
unclear mechanism. The discontinuing magnesium infusion
will alter the electrolytes changes.l. 42 Patients with
potassium-losing disorder such as primary
hyperaldosteronism may become normokalaemia in
pregnancy. 4344

Hyperkalemia Treatment during Pregnancy:
¢ Going on a low-potassium diet

+ Stopping or changing medications that are contributing to
the hyperkalemia

+ Avoid rest after exercise.
* Avoid carbohydrate rich food.

¢ Avoid milk products, nuts, beans, legume, potatoes,
bananas, avocados, salty foods, fast foods, processed
meats, whole grains, tomatoes, vegetable juices.

¢ Avoid dehydration as it can disrupt the electrolyte balance
and can cause hyperkalemia

ISSN: 2250-1177 [195]

Journal of Drug Delivery & Therapeutics. 2022; 12(1-s):192-197

+ Patients should be well accomplished about the safe and
appropriate use of potassium.1?

¢ Drugs include: Patiromer, Sodium polystyrene sulfonate,
Sodium zirconium cyclosilicate and Dichlorphenamide.

¢ Patiromer dose: 8.4-25.2 gm per day, Maximum : 50.4 gm
per day orally

¢ Sodium polystyrene sulfonate dose: 15 gm once daily
orally

¢ Sodium zirconium cyclosilicate (ZS-9) is a new treatment
option for hyperkalemia. It's a non-absorbable, insoluble
chemical that's used to collect potassium ions. It's a
powder that you combine with water and take orally. In
the GI tract, the agent binds potassium and allows for fecal
excretion in exchange for sodium and hydrogen ions. In
the presence of other ions, it was discovered to be
potassium selective. The molecule is thought to work soon
after ingestion and continues to work while it passes
through the gastrointestinal tract. Initially 10gm per oral
thrice daily, Maintenance dose 5gm, maximum 15 gm per
day.

¢ Dichlorphenamide dose: 50 mg per oral per day or every
12 hrs, not to exceed 200mg per day.

¢ Preventive therapy for individual with hyperkalemic
periodic paralysis [HPP] consist of frequent meal rich in
carbohydrates and exclude potassium rich medication and
foods.36

CASE REPORTS

A 38 year old women with asymptomatic long-standing
hypokalemia, who took up medical attention during a high risk
pregnancy [she had two previous miscarriages] and was found
to have GS.10

A 30 year old, 24 weeks pregnant patient with hypertension,
type 2 diabetes admitted to observation amenity with back
pain, hypokalemia, consulted to help access the reason of
hypokalemia.45

A 37 year old African American woman at 26 weeks of
gestation was admitted to hospital for abdominal pain. The
patient was undergone emergency C-section as the fetal
movement and fetal heart sounds was not heard. The author’s
hypothesize that the worsening of hyperkalemia condition in
the patient with advanced chronic kidney disease was due to
potassium leakage from intrauterine fetal demise into the
maternal circulation by uterine rupture. 16

The pregnant patient with gestational age of 16 week was
admitted to the accident and emergency ward with the
complaint of seizure and was found to have GS and Barffer
syndrome are shown among the cause of hypokalemia.10

KALEMIC CONDITIONS -A VIEW ON ANIMALS

DOG: There is an uphill chemical concentration gradient for
potassium between the maternal and fetal side of the placental
circulation. This gradient can be of conspicuous proportion is
seen in the dogs that were defective in potassium. The result
of study strongly suggests the probability of an active
mechanism for the transport of potassium from mother to
fetus. 46

RAT: Potassium-deficient mothers were evidently ill towards
term, with ruffled fur, sluggish behavior and severe anorexia.
Reductions in maternal potassium in the pregnant rat would
be expected to cause a collapse in plasma osmolality and a
parallel change in the fetus.”
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CONCLUSION

Present world with improved technology makes it possible to
diagnose and reduce the frequency and occurrence of
hypokalemia and hyperkalemia. But a number of complicated
case were reported, especially the obstetrical patient under
certain circumstances is particularly susceptible to alterations
in potassium metabolism. A myriad of questions encircling the
management of this condition remains extemporized. It hopes
that combined efforts of various researches, provide
counseling regarding knowledge about the cause, diagnosis,
management of disease among patients will reduce the
progression of disease and its complication in this aspect. Life-
style modification and naturopathy will ensure safer
treatment of both hypo and hyperkalemia in pregnancy.

ACKNOWLEDGEMENT

We would like to express our thanks to the head, Department
of Pharmacy Practice and our Department staffs to their
valuable suggestions and recommendations.

CONFLICT OF INTEREST

There are no conflicts of interest to declare.

FUNDING SOURCES

There is no funding sources, what so ever, for this study.

REFERENCES

1. Wong CS, Pavord ID ,William ], et al,, Bronchodilator, cardiovascular
and hypokalemic effects of fenoterol ,salbutamol ,and terbutaline
in asthma. Lancet. 1990; 336(8728):1396-1399.
https://doi.org/10.1016/0140-6736(90)93099-B

2. Golden B, Olivari MT, Levine TB, Cohn ]JN. Effect of dobutamine on
plasma potassium in congestive heart failure secondary to
idiopathic or ischemic cardiomyopathy. Am | cardiol. 1989;
63(12):843-846. https://doi.org/10.1016,/0002-9149(89)90054-
4

3. Paice BJ, Paterson KR, Onyanga-OF, et al., Record linkage study of
hypokalemia in hospitalized patients. Postgrad Med J. 1986;
62(725):187-191. https://doi.org/10.1136/pgm|.62.725.187

4. Solomon R. The relationship between disorders of K+ and Mg+
homeostasis. Semin Nephrol. 1987; 7(15):1469-1470.

5. Hartroft PM, Eisensten AB. Alterations in the adrenal cortex of the
rat induced by sodium deficiency: correlation of histological
changes with steroid hormone secretion. Endocrinology. Springf.
1957; 60(5):64-70. https://doi.org/10.1210/endo-60-5-634

6. Indumati K, Kodliwadmath MV Sheela MK. The Role of serum
Electrotes in Pregnancy induced hypertension. ] Clin Diagnostic
Res. 2011; 5(1):66-69.

7.Joseph D, Dawn Springer. Fetal Homeostasis in Maternal
Malnutrition: Potassium and Sodium Deficiency in Rats. Pediat
Res. 1970; 4(1):345-351. https://doi.org/10.1203/00006450-
197007000-00005

8. Hyma S, Lans MD, Harvey A, et al,, Hypokalemia due to persistant
vomiting during pregnancy. ] Am Med Associ. 1953;
153(11):1012-1015.
https://doi.org/10.1001/jama.1953.02940280020006

9. Salim L. Approach to Hypokalemia. Acta. Med Indones ] Intern Med.
2007; 39(1):34-42.

10. Gonullu H, Karadas S, Sahin M Bursun R. A Rare Cause of
Hypokalemia in the Emergency Department: Gitelman Syndrome.
] Clin Case Rep. 2012; 2(6):17-19.

11. ShannonM, Lovejoy FH. Hypokalemia after theophylline
intoxication. The effects of acute vs chronic poisoning. Arch Intern
Med. 1989; 149(62):2725-2729.
https://doi.org/10.1001/archinte.149.12.2725

ISSN: 2250-1177 [196]

Journal of Drug Delivery & Therapeutics. 2022; 12(1-s):192-197

12. Clemessy JL, Favier C,Borron SW, et al., Hypokalemia related to
acute chloroquine ingestion. Lancet. 1995; 346(14):877-882.
https://doi.org/10.1016/S0140-6736(95)92711-5

13. Andree DS, Grazia A, Demetrios Z. The Endocrinologist. 2001;
11(5):447-450. https://doi.org/10.1097/00019616-200111000-
00003

14. Fassler CA, Rodriguez RM, Badeshch DB, Stone W], Marini J].
Magnesium toxicity as a cause of Hypotension and
Hypoventilation. Occurence in patients with normal renal
function. Arch Intern Med. 1985; 145(12):1604-1606.
https://doi.org/10.1001/archinte.1985.00360090068012

15. Zwanger ML. Hypermagnesemia and perforated viscus. Ann Emerg
Med. 1986; 15(4):1219-1220. https://doi.org/10.1016/S0196-
0644(86)80871-X

16. Amid AS, Biff F, Palmer M. An unusual case of acute Hyperkalemia
during pregnancy. Am ] Obstet Gynecol. 2007; 62(3):7-8.
https://doi.org/10.1016/j.ajog.2007.06.083

17. Anthony ], Viera MDR, Noah W. Potassiumdisorders: Hypokalemia
and Hyperkalemia. Am Fam Physician. 2015; 92(6):487-495.

18. Guadalupe GA. Adrenal Disease in pregnancy. Best Prict Res Clin
Endocrinol Metabol. 2011; 25(6):959-973.
https://doi.org/10.1016/j.beem.2011.08.004

19. Jacob OL. Practical aspects in the management of hypokalemic
periodic paralysis. ] Transl Med. 2008; 6(2):18-22.
https://doi.org/10.1186/1479-5876-6-18

20. Michael N, .Mousta K, Margarita B. Gitelman Syndrome and
Pegnancy. Clin Kidney J. 2012; 5(18):552-555.
https://doi.org/10.1093/ckj/sfs126

21. Beaufils MN. Pregnancy. In: Davidson AM, Cameron JS, Grunfeld JP
etal,, [eds]. Clinical Nephrology 3rd edn. NewYork. 2005; 18:1704.

22. Prakash |, Tripathi K, Pandey LK. Renal cortical necrosis in
pregnancy related acute renal failure. ] Ind Med Assoc. 1996;
94(227):91-99.

23. Amanda C, Guidon E, Wayne M. Neuromuscular Disorder in
Pregnancy Review Article. Neurologic Clinics. 2012; 3(3):889-911.
https://doi.org/10.1016/j.ncl.2012.04.002

24. Dehan HJ, Geers T, Berghout A. Gitelman syndrome in pregnancy.
Int ] Gynaecol Obstat. 2008; 103(32):69-71.
https://doi.org/10.1016/j.ijg0.2008.05.007

25. Cruz DN, Shaer A], Bia M], Lifton RP, Simon DB. Gitelmans
syndrome revisited: an evaluation of symptoms and health -
related quality of life. Kidney Intern. 2001; 59(21):710-717.
https://doi.org/10.1046/j.1523-1755.2001.059002710.x

26. Daskalakis G, Marinopoulos S, Mousiolis A, Mesogits S,
Papantoniou N. Gitelman syndrome -associated severe
Hypokalemia and Hypomagnesemia:Case report and review of the
literature. ] Matern Fetal Neonatal Med. 2010; 23(8):1301-1304.
https://doi.org/10.3109/14767051003678010

27. Tong GM, Rude RK. Magnesium deficiency in critical illness. ]
Intensive care Med. 2005; 45(22):203-217.

28. Peters M, Jeck N, Reinalter S, Leonhardt A, Tonshoff B. Clinical
presentation of genetically defined patients with Hypokalemic salt
-losing tubulopathies . Am ] Med. 2002; 112(53):183-190.
https://doi.org/10.1016,/S0002-9343(01)01086-5

29. Marie HI, Ellen M, Giesbrecht, Peter VD, Laura AM. Postpartum
Hyperkalemia Associated with Magnesium Sulfate. Hypertens
Pregnancy. 2010; 32(17):1-4.

30. Basu A, Dillon RDS, Roy Taylor, Davison JM, Marshall SM. Is
normalization of serum potassium and magnesium always
necessary in Gitelman syndrome for a successful obstetric
outcome. Br ] Obstet Gynaecol.2004; 111:630-634.
https://doi.org/10.1111/j.1471-0528.2004.00148.x

31. Kilari SK, chinta RK, Siva VK. Pregnancy related acute renal failure.
] obstet Gynecol India. 2006; 56(4):308-310.

32. Chesley LC, Marc AB. Hypertensive Disoders in pregnancy.
Hypertension AHA. 2018; 72(12):24-43.

CODEN (USA): JDDTAO


https://doi.org/10.1016/0140-6736(90)93099-B
https://doi.org/10.1016/0002-9149(89)90054-4
https://doi.org/10.1016/0002-9149(89)90054-4
https://doi.org/10.1136/pgmj.62.725.187
https://doi.org/10.1210/endo-60-5-634
https://doi.org/10.1203/00006450-197007000-00005
https://doi.org/10.1203/00006450-197007000-00005
https://doi.org/10.1001/jama.1953.02940280020006
https://doi.org/10.1001/archinte.149.12.2725
https://doi.org/10.1016/S0140-6736(95)92711-5
https://doi.org/10.1097/00019616-200111000-00003
https://doi.org/10.1097/00019616-200111000-00003
https://doi.org/10.1001/archinte.1985.00360090068012
https://doi.org/10.1016/S0196-0644(86)80871-X
https://doi.org/10.1016/S0196-0644(86)80871-X
https://doi.org/10.1016/j.ajog.2007.06.083
https://doi.org/10.1016/j.beem.2011.08.004
https://doi.org/10.1186/1479-5876-6-18
https://doi.org/10.1093/ckj/sfs126
https://doi.org/10.1016/j.ncl.2012.04.002
https://doi.org/10.1016/j.ijgo.2008.05.007
https://doi.org/10.1046/j.1523-1755.2001.059002710.x
https://doi.org/10.3109/14767051003678010
https://doi.org/10.1016/S0002-9343(01)01086-5
https://doi.org/10.1111/j.1471-0528.2004.00148.x

Roy et al

33. Anjum KS, Alka NS. Electrolyte status in preeclampsia. Online Int
Interdiscip Res J. 2013; 3(1):3-8.

34. Krishna GG. Potassium Depletion exacerbates essential
Hypertension. Ann Intern Med. 1991; 115:77-83.
https://doi.org/10.7326/0003-4819-115-2-77

35. Simon DB, Nelson WC, Bia M]. Gitelman's variant of Bartter's
syndrome, inherited hypokalemic alkalosis, is caused by

mutations in the thiazide-sensitive Na-Clcotransporter. Nat Genet.

1996; 12(7):224-230. https://doi.org/10.1038/ng0196-24

36. Frank W, Karin JR, Frank LH. Hyperkalemic periodic paralysis.
Endocr Connect. 2016; 22(3):452-457.

37. Maitri K, Srividya TV, Gopal N. Hypokalemia Paraplegia. ] clin
Diagnostic Res. 2014; 8(6):67-69.

38. Tawil MC, Dermott MP, Brown R, et al., Randomized trials of
dichlorphenamide in the periodic paralysis. Working Group on
Periodic Paralysis. Ann Neurol 2000; 47(1):46-53.
https://doi.org/10.1002/1531-8249(200001)47:1<46::AID-
ANA9>3.0.CO;2-H

39. Talaulikar GS, Falk MC. Outcome of pregnancy in a patient with
Gitelman syndrome: a case report. Nephrone Physiol.2005;
101(71):35-38. https://doi.org/10.1159/000086418

ISSN: 2250-1177 [197]

Journal of Drug Delivery & Therapeutics. 2022; 12(1-s):192-197

40. Griggs RC, Resnick ], Engel WK. Intravenous treatment of

hypokalemic periodic paralysis. Arch Neurol. 1983; 4(9):539-40.
https://doi.org/10.1001/archneur.1983.04050080039005

41. Hammarste JF, Stutzman FL. Concerning the effects of magnesium

sulphate on renal function, electrolyte excretion and clearance of
magnesium. ] Clin Invest. 1953; 32(11):858-861.
https://doi.org/10.1172/]C1102803

42. Chesley LC, Tepper I. Some effects of magnesium loading upon

renal excretion of magnesium and certain other electrolytes. ] Clin
Invest. 1958; 37(10):1362-1372.
https://doi.org/10.1172/]CI1103726

43. Anna R, Martin R. Mineralocorticoid receptor antagonists and

management of primary aldosteronism in pregnancy. Eur ]
Endocrinol. 2015; 172(23):23-30. https://doi.org/10.1530/E]JE-
14-0444

44. Finsterer ]. Beneficial effect of pregnancy on hyperkalemic periodic

paralysis. Autin ] Musculoskelt Disord. 2017; 4(2):1047-1051.

45. Anopa K. 30 year old Female with Hypokalemia. Endorama. 2012;

51(11):32-38.

46. Serrano CV, Talrartand LM, Welt LG. Hypokalemia: a clinical

update. Med ] Obstet Gynaecol. 1963; 57(18)118-125.

CODEN (USA): JDDTAO


https://doi.org/10.7326/0003-4819-115-2-77
https://doi.org/10.1038/ng0196-24
https://doi.org/10.1002/1531-8249(200001)47:1%3C46::AID-ANA9%3E3.0.CO;2-H
https://doi.org/10.1002/1531-8249(200001)47:1%3C46::AID-ANA9%3E3.0.CO;2-H
https://doi.org/10.1159/000086418
https://doi.org/10.1001/archneur.1983.04050080039005
https://doi.org/10.1172/JCI102803
https://doi.org/10.1172/JCI103726
https://doi.org/10.1530/EJE-14-0444
https://doi.org/10.1530/EJE-14-0444

