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Hypokalemia

Potassium (K), the main cation inside cells, plays roles in maintaining cellular
osmolarity and acid-base equilibrium, as well as nerve stimulation
transmission, and regulation of cardiac and muscle functions. It has also
recently been shown that K has an antihypertensive effect by promoting
sodium excretion, while it 1s also attracting attention as an important
component that can suppress hypertension associated with excessive sodium
intake. Since most ingested K 1s excreted through the kidneys, decreased renal
function 1s a major factor in increased serum levels, and target values for its
intake according to the degree of renal dysfunction have been established. In
older individuals with impaired renal function, not only hyperkalemia but also
hypokalemia due to anorexia, K loss by dialysis, and effects of various drugs

are likely to develop. Thus, it 1s necessary to pay attention to K management
tailored to individual conditions

1. B K EEhyperkalemia
2. HR AR %, - DUREEYIH 2% A=hipokalemia.
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Kidney disease and
hypokalemia

Chronic kidney disease

High potassium intake _
/ Insufficient potassium intake
(malnutrition, sarcopenia)

Hyperkalemia Metabolic acidosis

Hypomagnesemia

Hyperosmosis

Induction by medication

Normokalemia

Continuous hemodialysis
Compensatory mechanism

(sweat, colon)

Peritoneal dialysis

_ Hypokalemia ‘
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= Symptoms before treatment by herb doctor.
s Intermittent muscle cramp

o [HREEMEEFEZEAY Timing of onset
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Laboratory abnormalities
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s Oral and intravenous potassium supplements with 40 mEq
was administered, and the serum potassium level result
was still 2.0 mEq/L the following morning. We then
administered another 60 mEq of potassium,

s and upon assessment, the muscle power of the patient’s
bilateral lower limbs improved in the afternoon (4/5).

JER AN =628 12/ NI R

Serum K

Motor power o f lower
extremities

SEHIR 2R T, HENE-



s He was admitted to the ward and was administered an
additional 20 mEq of intravenous potassium (a total of 120
mkEq since the emergency department); hypokalemia
resolved (serum potassium 4.0 mEq/L), and the patient
could walk steadily. Because his paralysis improved
rapidly after hypokalemia correction and myopathies were
less likely, electromyography was not done during
admission.

Paralysis ==, serum K : 4.0 m Eqg/L.



The urinary potassium excretion of the patient was low (urine
potassium/creatinine ratio is 1.5 mmol/mmol) and there was no
evidence of potassium loss from gastrointestinal tract.

He also denied potassium-shifting or potassium-wasting medication use,
such as insulin, beta-agonists, thyroxine, or diuretics.

The levels of serum aldosterone (109.5 pg/mL),
renin (34.98 pg/mL), and
free T, (1.14 ng/dL) were borderline normal; however,

elevated levels of serum thyroid stimulating hormone (TSH) (5.91
ulU/mL)

. Arterial blood gas analysis was normal.
Hypokalemic periodic paralysis was considered as

the clinical impression because of rapid normalization of potassium
levels and improvement of weakness
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1. Urinary loss? (no diuretics,)(Urine K : low)
2. Fecal loss (no diarrhea)

3. Medication—
Administered 5 mg dexamethasone through

intramuscular injection.

His serum cortisol level was <1.00 pg/dL and 4.39
ng/dL at 2 and 4 days after the injection, respectively.



Final diagnosis

s HPP of the non-familial type, suspected to
be induced by dexamethasone injection



Review of cases

Table 1 Information on patients who contracted hypokalemic periodic paralysis from systemic glucocorticoid administration

Source
(years)

Our case

Arzel-Hézode
M. etal. (2009)
[10]

Corey M. Tea-
garden et al.

(2011} [7]
J. Casey Elkins 27
(2019} [8]

5.R. Harter 16 33
etal (2019) [9]

Ana Catarina 17 15
Carvalho et al.
(2019) [23]

Case Ageatattack Sex Lowest

serum
potassium
measured
{mmol/L)

17
27
14

19

M Male, F Femnale, IM Intramuscular, IV Intravenous, PO Per os

Steroid,
dose and
administration

Dexamethasone,
IM

Methylpredniso-
lone, 48 mg PO

Methylpredniso-
lone, 48 mg PO

Methylpredniso-
lone, 120 mg IV

Methylpredniso-
lone, 120 mg IV

Prednisone, 60
mg FO

Prednisone, 60
mg FO

Methylpredniso-
lone, 100 mg IV

Prednisclone, 60
mg PO

Methylpredniso-
lone, 16 mg PO

Prednisclone, 80
mg PO

Prednisone, 60
mg PO

Prednisclone, 80
mg PO

Betamethasone,
12 mg IM for
two times

Dexamethasone,
IV
Methandienone,
a C17-alpha
alkylated steroid
Decadron, 250
mg IM daily

Methylpredni-
solone

Administration-
to-attack time

Within 24 hours

Within 24 hours

Within 24 hours

Within 24 hours

Within 24 hours

Within 24 hours

N/A

Within 24 hours

Within 24 hours

N/A

Within 24 hours

Within 24 hours

8 days

Within 24 hours

N/A

Other
episodes

First
First
One previous
First
First
First
First
One previous
First
First
First
First
One previous

First episode

Two previous

First

Family
history

Gene mutation

N/A

SCN4A, RE75Q

SCN4A, R675W

No mutation
found

No mutation
found

No mutation
found

No mutation
found

No mutation
found

SCN4A, R&72H
CACNAT, R528H
Kir, KCNJ2, C54F
SCN4A, R1451C

CACNAT, R528H

N/A
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1. The case of sudden onset of generalized flaccid muscle occurs after
glucocorticoid administration.

2. glucocorticoids should be carefully used in patients with HPP because
medication may be one of the possible triggers.




= 4 Hypoglycemia

Case Reports > Front Endocrinol (Lausanne). 2022 Jul 28:13:951377.
doi: 10.3389/fend0.2022.951377. eCollection 2022.

Case Report: Artifactual Hypoglycemia: A Condition
That Should Not Be Forgotten

Whipple’s triad

Sara Amaral ' 2, Ana Palha ! 2, Vera Bernardino 3, José Silva-Nunes ' 2 4
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1

m A 46-year-old female patlent was referred to the Department
of Endocrinology, Diabetes and Metabolism due to suspected
hypoglycemia. She had history of dyslipidemia and had lost 50
kg after being submitted to sleeve gastrectomy in 2016. She
was under therapy with omeprazole 20 mg/day and
simvastatin 20 mg/day. She had no family history of diabetes.
About 18 months after sleeve gastrectomy, she started
complaining about episodes of lipothymias preceded by
sweating, nausea, and dizziness.

= {2016 FEREZ AN E VIR SRS EEBEE T 50 AT » #hilfF

Bz BEEHIE 20 mg/ -k simvastatin 20 mg/ KA &8 - #)49
HiEPRIF IR o
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F}---true results, not due to disorder of glucose meter.
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&I 14/08/2019 14/10/2019 29/11/2020

A@E (mg/d) 75

BREZ (RV 3-25 mcUl/ml) 6.2

BEZER (RV<9.4 mcUl/ml)

CBX (ng/ml)
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Acarbose Tablets
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Autoimmune profile

B & e b 728 HLA-B27 [ 4R

LAY EER (ESR) #5166 mm/h (<16) -

FEVRNEL ~ 9tz (ANA) ~ §1dsDNA ~ Fitz/ag ~ |

Uz PUR (ENA) Z[f=1E > &$%5 SSA ~ SSB ~ RNP/Sm
* Sm ~ Jo-1 ~ Scl-70 ~ dHEHNIZERS-P -

PUESRAL B ~ PLddEEH ~ PTNOR9O ~ f5 TH/To Al

INABE DR = f M -

HerEha s R mas (Mal&EH 12.6 x10g/L (12.0-

15.0)  EAETEIES - (1R SR 31 mg/dl (

15.0-40.0) - fJlfF 0.74 mg/dl (0.57-1.11) - {LHETE/N\BK

JEH%E 97 ml/min/1.73 FIFFHGIEE )
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1. Prevalence, risk factors and associations of primary Raynaud's
phenomenon: systematic review and meta-analysis of observational studies
Rozeena Garner et al

BMJ Open. 2015. March 16;5(3):e006389.

2. Raynaud's disease ] C R Bowling! P M Dowd Lancet :2003 Jun

14;361(9374):2078-80.



https://pubmed.ncbi.nlm.nih.gov/?term=Garner+R&cauthor_id=25776043
https://pubmed.ncbi.nlm.nih.gov/?term=Bowling+JC&cauthor_id=12814733
https://pubmed.ncbi.nlm.nih.gov/12814733/#full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?term=Dowd+PM&cauthor_id=12814733
https://pubmed.ncbi.nlm.nih.gov/?term=Dowd+PM&cauthor_id=12814733

primary Raynaud's phenomenon
(PRP) Rozeena Garner et al

The pooled prevalence of PRP was 4.85% 1n the general
population.

The pooled annual incidence of PRP was 0.25%.

Risk factors and associations for PRP included female
gender (OR=1.65)

family history (OR=16.6)
smoking (OR=1.27),

manual occupation (OR=2.66), migraine (OR=4.02, ),
cardiovascular disease (OR=1.69) and marital status

(married, OR=0.60, 95% CI 0.43 to 0.83).


https://pubmed.ncbi.nlm.nih.gov/?term=Garner+R&cauthor_id=25776043
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Case Reports > Transplant Proc. 2020 Jun;52(5):1409-1412.
doi: 10.1016/j.transproceed.2020.01.072. Epub 2020 Mar 17.

Acute Liver Failure Caused by Use of Fat Burner: A
Case Report

Gustavo de Sousa Arantes Ferreira ', André Luis Conde Watanabe °, Natélia de Carvalho Trevizoli 2
Fernando Marcus Felippe Jorge 2, Luiz Gustavo Guedes Diaz 2, Carolina de Fatima Couto 2
Laura Viana de Lima 2, Deborah Roberta Liduario Raupp 2, Barbara Elis de Araujo 3
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Acute liver failure 1s a rare condition consisting of abrupt and extensive hepatocyte injury,
leading to significant liver dysfunction associated with a high mortality. Liver
transplantation 1s the most effective treatment in severe cases. The most common cause of

acute liver failure in Western countries is drug-induced liver INJury caused by
prescription drugs and herbal and dietary supplements. Thermogenics, or fat burners, are a
category of dietary supplements that claim to increase the resting metabolic rate, leading to
weight loss. There are previous reports of acute liver failure associated with specific
thermogenic formulations. We report the case of a 36-year-old male patient who developed
jaundice 7 days after he started taking a thermogenic dietary supplement (Thermo Gun),
with progressive deterioration of hepatic function and development of hepatic
encephalopathy 19 days after the beginning of the symptoms. He had a Model for End-
Stage Liver Disease score of 38 and fulfilled 4 of the King's College Criteria for poor
prognosis 1n patients with acute liver failure. He underwent liver transplantation, receiving
a graft from a cadaveric donor, and 1s alive with good liver graft function 2 years after the
transplant. No possible causes for acute liver injury were 1dentified other than the use of
the supplement, which contained N-acetyl-L-tyrosine; 1,3,7-trimenthylxanthine; white
willow; and 1-hydroxypholedrine. We found no previous reports in the literature of acute
liver failure associated with those particular substances. This manuscript 1S compliant with
the Helsinki Congress and the Istanbul Declaration.
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S =1.

m 36-year-old male patient who developed jaundice 7 days after he
started taking a thermogenic dietary supplement (Thermo Gun),
with progressive deterioration of hepatic function and
development of hepatic encephalopathy 19 days after the
beginning of the symptoms. He had a Model for End-Stage Liver
Disease score of 38 and fulfilled 4 of the King’ s College Criteria
for poor prognosis in patients with acute liver failure. He
underwent liver transplantation, receiving a graft from a cadaveric
donor, and 1s alive with good liver graft function 2 years after the
transplant.



https://www.sciencedirect.com/topics/medicine-and-dentistry/hepatic-encephalopathy
https://www.sciencedirect.com/topics/medicine-and-dentistry/liver-graft
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The use of dietary supplements, particularly those that

claim to contribute to weight loss, is on the rise in all
Western countries.

There is little information regarding adverse reactions
from many of those supplements.

We report about a case of acute liver failure caused by a

thermogenic dietary supplement named Thermo Gun.

There are no previous reports of acute liver failure caused
by this supplement nor by any of the ingredients listed in
its composition.
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= While working in Eastern Africa, a Norwegian man in his sixties developed
weakness and fever. He was prescribed doxycycline after a negative malaria
rapid test. On the third day of iliness he returned to Norway and was
admitted to the hospital upon arrival. On admission he was somnolent with
fever, tachypnoea, tachycardia, jaundice, a hyperaemic rash, oliguria and
haematuria. Blood tests revealed leukopenia, thrombocytopaenia, renal
failure and liver dysfunction. Rapid tests were negative for malaria and
dengue. Blood microscopy revealed high parasitaemia with trypanosomes
indicating human African sleeping-sickness. He had been bitten by a tsetse
fly 11 days prior in an area endemic for Trypanosoma brucei gambiense.
However, the clinical picture was consistent with Trypanosoma brucei
rhodesiense infection (East African sleeping sickness). Four days after
starting treatment with suramin, spinal fluid examination revealed mild
mononuclear pleocytosis but no visible parasites. Melarsoprol treatment for
possible encephalitis was considered but suramin treatment was continued
alone. He improved and remains healthy seven years later. PCR on blood
was positive for T. b. rhodesiense.
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s Trypanosoma brucei is the cause of African sleeping

sickness, also known as human African

trypanosomiasis. T. brucei are elongated protozoa, 13—
33 um long, that move with an undulating motion aided
by a flagellum attached to the cell membrane (3). It is not
possible to distinguish between the

subspecies Trypanosoma brucei

gambiense (found in Central and West Africa)
and T.b. rhodesiense (found in East Africa) by
microscopy.

The patie uring a safari trip in Murchison Falls,

Tsetse fly,
Glossina
morsitans.
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