
Open Journal of Endocrine and Metabolic Diseases, 2012, 2, 49-52 
http://dx.doi.org/10.4236/ojemd.2012.23007 Published Online August 2012 (http://www.SciRP.org/journal/ojemd) 

Edema, Enigma: 11 B-Hydroxysteroid Dehydrogenase  
Type 2 Inhibition by Sweetener “Stevia” 

Salina Esmail1, Udaya M. Kabadi2,3 
1Private Practice, Upland, USA 

2University of Iowa Hospitals and Clinics, Iowa City, USA 
3Des Moines University, Des Moines, USA 

Email: ukabadi@gmail.com 
 

Received May 8, 2012; revised June 11, 2012; accepted July 6, 2012 

ABSTRACT 

Intrduction: Edema, Hypertension and Hypokalemia occur with inhibition of 11 B-Hydroxysteroid Dehydrogenase 
Type 2 (11B-HSD2) by chronic Licorice ingestion. However, a similar presentation following a chronic use of another 
commonly used sweetener “Stevia” is not reported. Objective: To document a first case report of a subject presenting 
with Edema, Prehypertension and Hypokalemia induced by 11B-HSD2 inhibition induced by chronic ingestion of 
sweetener stevia. Case Report: 32 year old Caucasian woman presented with generalized edema (feet, hands and face) 
of over 6 months. She was noted to also manifest Prehypertension (138/88 mmHg) and Hypokalemia (3.4 mM/l). 
Laboratory tests revealed decline in serum aldosterone and plasma renin activity, an increase in plasma cortisol/corti- 
sone ratio. On persistent interrogation, patient admitted to daily consumption of sweetener stevia for over 9 months. All 
the presenting manifestations resolved with normalization of the laboratory tests on withdrawal of stevia. Conclusion: 
This case report indicates that chronic ingestion of sweetener stevia may induce edema, hypertension and hypokalemia 
via reduced conversion of cortisol into cortisone by inhibition of 11 B-Hydroxysteroid Dehydrogenase Type 2. 
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1. Introduction 

11 Beta Hydroxysteroid Dehydrogenase Type 2 (11B-OSD2) 
is present in tissues with mineralocorticoid receptors 
such as renal parenchyma, colon and salivary gland and 
promotes the conversion of cortisol into cortisone [1-4]. 
The other isoenzyme type 1, mainly located in the liver 
and adipose tissue facilitates conversion of cortisone into 
cortisol. Cortisol is an active mineralocorticoid with af-
finity similar to aldosterone in binding to mineralocorti-
coid receptor whereas cortisone is inactive [1-4]. Thus, 
these two isoenzymes preserve the delicate balance be-
tween cortisol and cortisone in the circulation and assist 
other mineralocoticcoids, e.g. aldosterone, in maintaining 
normal serum sodium and potassium concentrations via 
appropriate regulation of their excretion by the kidney 
resulting in maintainance of normal blood pressure [1-4]. 

Edema, Hypertension and Hypokalemia are well docu- 
mented to occur with either the lack of 11B-HSD2 as a 
congenital defect or its inhibition induced by chronic in- 
gestion of Licorice [1-8]. However, a similar occurrence 
following chronic use of sweetener “Stevia” is not de-
scribed. Herein is a 1st documentation of a subject pre-
senting with edema, hypertension and hypokalemia in-
duced by 11B-HSD2 inhibition by sweetener stevia. 

2. Case Report 

Thirty two year old Caucasian woman was referred to 
Endocrine Clinic for assessment of persistent edema of 
over 6 months’ duration. Common causes of edema were 
excluded prior to referral by appropriate testing: Cardiac 
with normal ECG and Echocardiography; Hepatic with 
normal liver function tests including enzymes and normal 
hepatic architecture noted on abdominal ultrasound; Re-
nal with normal serum urea nitrogen (SUN), creatinine 
(Creat), proteins and urinalysis without proteinuria. 

Subject was requested to discontinue Furosemide and 
Potassium Chloride prescribed by Primary Care Provider 
over the telephone 3 weeks prior to clinic visit. The sub-
ject was not receiving any other medications, either by 
prescription or obtained over the counter from the phar-
macy including contraceptives administered orally or via 
any other route. During the clinic visit, presence of pit-
ting edema in both hands and feet was confirmed. Facial 
edema was also documented by a comparison with a 
photograph on driver’s license obtained 3 years prior to 
visit. Body weight was 61 kg, Blood pressure was 138/88 
mm Hg and radial pulse was regular 74/min (Table 1). 
Rest of the examinations including heart, lung, abdomen 
and neurological assessment were all unremarkable.  
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Routine laboratory tests e.g., complete blood count, se-
rum chemistries, Free T4 and TSH as well as 24 hour 
urinary creatinine and electrolytes were assessed by the 
clinical laboratory at a local medical center which also 
provided the normal ranges for these tests. Endocrine 
tests using both blood and urine were determined by a 
commercial laboratory (Quest Diagnostics, Chantily, 
Virginia, USA) which provided normal ranges for these 
tests. Complete Blood Count, Urinalysis, and Serum 
Urea nitrogen, Creatinine, Proteins, liver enzymes, Cal-
cium, Phosphorus, lipid profile, Free T4 and TSH were 
all within normal range. Serum electrolytes are shown in 
Table 1. Serum aldosterone and upright plasma renin 
activity were both subnormal (Table 2). Therefore, the 
subject was recalled and requested to bring 24 hour urine 
sample for determination of creatinine, Na, K, free corti-
sol and free cortisone. Blood was also withdrawn dur- 
ing this follow up clinic visit for determination of AM 
plasma cortisol and cortisone. AM plasma cortisol was 
within normal range but plasma cortisone was subnormal 
resulting in high plasma cortisol/cortisone ratio (Table 2). 
24-hour urine creatinine excretion of 1.2 g was appropri-
ate for assessing the adequacy of 24-hour urine collection. 
24-hour urinary Na was appropriate for normal serum Na, 
but 24-hour urine K was inappropriately elevated for cor- 
responding serum K (Table 3). Simultaneously, 24-hour 
urine free cortisol was markedly elevated while 24-hour 
urinary free cortisone was extremely low (Table 3). 

Therefore, the subject was contacted and questioned 
regarding ingestion of Licorice or a habit of chewing 
Tobacco since chewing tobacco is known to contain 
Licorice and chronic licorice ingestion is known to in-
duce edema, hypertension and hypokalemia [1-8]. Sub-
ject denied either. However, on further repeated interro-
gation, the subject reported use of herbal sweetener “Ste-
via” powder for at least 9 months prior to initial clinic 
visit. 6 g - 8 g. were added to 4 to 6 oz of coffee con-
sumed 2 - 3 times a day. Moreover, the powder was also 
used in preparation of desserts consumed at least once a  
 
Table 1. Pertinent endocrine tests prior to (pre) and after 
withdrawal (post) of stevia. 

 Pre Post Normal Range 

BW (KG) 61 59 - 

BP (mmHg) 138/88 118/74 <140/90 

Pulse/Min 78 74 60 - 90 

Sodium (mM/L) 141 140 135 - 145 

Potassium (mM/L) 3.4 4.2 3.5 - 5.0 

Chloride (mM/L) 95 101 99 - 107 

HCO3 (mM/L) 30 25 24 - 30 

Table 2. Pertinent endocrine tests prior to (pre) and after 
withdrawal (post) of stevia. 

 Pre Post Normal Range 

Plasma Renin  
Activity (ng/ml·hr)

0.4 2.2 0.29 - 3.7 

Serum  
Aldosterone (ng/dl)

<1.6 6.8 3 - 10 

Plasma  
Cortisol (ug/dl) 

8.2 10.7 5 - 25 

Plasma  
Cortisone (ug/dl)

0.2 2.3 0.5 - 2.5 

Cortisol/Cortisone 41.0 4.7 <4.8 

 
Table 3. 24 hour urine levels prior to (pre) and after with-
drawal (post) of stevia. 

Urine Level Pre Post Normal Range 

Sodium (mM/L) 120 160 20 - 220 

Potassium (mM/L) 102 94 20 - 125 

Free Cortisol (ug/dl) 109 44 10 - 90 

Free Cortisone 
(ug/dl) 

1.4 8 <10 

Free Cortisol/Free 
Cortisol 

78 5.5 - 

 
week. The subject was hence instructed to abstain from 
using stevia and substitute plain sugar instead for sweet-
ening coffee and desserts. She was also requested to report 
for a follow up visit at 3 months with another 24 hour 
urine sample. During this visit, the subject reported a 
complete remission of edema since 2 weeks after discon-
tinuation of stevia powder with confirmation on physical 
examination. Body weight was 57 kg. Blood pressure was 
118/74 mmHg with a regular pulse of 76/min (Table 1). 
Rest of the physical examination was again unremarkable. 
Blood was also withdrawn for determination of the same 
laboratory tests performed at the initial visit and showed 
normalization in serum K, Cl and HCO3 (Table 1) as 
well as serum aldosterone, plasma renin activity, plasma 
cortisol and cortisone (Table 2). 

Appropriate corresponding alterations were also noted 
in 24 hour urine Na, K, free cortisol and free cortisone 
concentrations (Table 3). Finally, a challenge with re- 
administration of stevia powder to further establish its 
causative role in manifestations presented at the initial 
evaluation could not be conducted due to a vehement 
decline on the part of the subject. Moreover, the chal-
lenging process was not pursued also because of the 
ethical consideration in ensuing recurrence of clinical 
features with a special concern for induction of hypo-
kalemia which could result in serious deleterious conse-
quences, e.g. muscle weakness and/or paresis and cardiac 
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arrhythmia. Therefore, we believe that onset of edema, 
prehypertension, and hypokalemia with a decline in both 
serum aldosterone and plasma renin activity and simul-
taneous increases in both plasma and urinary cortisol/ 
cortisone ratios were induced by chronic ingestion of 
sweetener stevia. Furthermore, normalization of all labo-
ratory abnormalities and total remission of clinical mani-
festations following discontinuation indicates a distinct 
causative role of stevia in inhibition of 11 B hydroxys-
teroid dehydrogenase Type 2. 

3. Discussion 

Edema, hypertension and hypokalemia have been well 
documented to occur in disorders with congenital defi-
ciency or lack of 11 B Hyderoxysteriod Dehydrogenase 
Type 2 and its inhibition by chronic licorice ingestion, 
cushing syndrome secondary to ectopic ACTH secretion, 
acute alcoholism, chronic liver or renal disease, pree-
clampsia and/or pregnancy induced hypertension [1-16]. 
These clinical manifestations are attributed to enhanced 
retention of sodium and increased excretion of potassium 
by the kidney induced by markedly elevated plasma cor-
tisol in the circulation. This case report demonstrates for 
the first time the role of “Stevia” sweetener in induction 
of the same manifestations by the same mechanism, e.g. 
inhibition of 11BOHSD2 as documented by subnormal 
serum aldosterone, low plasma rennin activity, marked 
elevations of both plasma cortisol/cortisone and 24 hour 
urinary free cortisol/free cortisone ratios. Furthermore, 
remission of manifestations following normalization of 
these laboratory abnormalities on abstinence from “Ste-
via” establishes its role as a causative factor. 

The use of “Stevia” has apparently increased recently 
due to its publicity as a safe sweetener and its easy avai- 
lability [17-19]. However, the data regarding effect of its 
chronic use in humans as well as animals is sparse in the 
literature. Some studies have reported improvement in 
hypertension whereas others have reported no benefit. 
Neither of these studies has reported changes in blood 
pressure in individual participant. Thus, it is plausible 
that in certain individual subjects, there may be a rise in 
blood pressure whereas in other participants, blood pres-
sure may have declined as reported in some studies re-
sulting in the lack of change in the entire population of 
subjects studied. None of the studies have reported clini-
cal manifestations noted in our patient and none have 
studied its influence on renin angiotensin aldosterone 
axis or circulating cortisol or cortisone concentrations 
[17,20-25]. Occurrence of edema, rise in blood pressure, 
lowering of potassium and inhibition of renin angiotensin 
aldosterone axis by elevated cortisol/cortisone ratio indi-
cating suppression of 11B-HSD2 noted in our subject in 
contrast to these studies may be attributed to several 
probable factors. Individual susceptibility due to genetic 

profile, the difference in the magnitude of the amount of 
daily ingestion, variable duration of ingestion, the dif-
ferences in salt and water intake etc may have been re-
sponsible. However, the studies assessing effects of a 
single intravenous administration of the stevia extract or 
its chronic administration on renal water and electrolyte 
balance are sparse as well Thus, clinical and metabolic 
effects of variable daily dose as well as at variable peri-
ods during chronic administration of stevia requires fur-
ther examination. 

Therefore, in conclusion, this case report indicates that 
Stevia may induce edema, hypertension and hypokalemia 
via reduced conversion of cortisol into cortisone by inhi-
bition of 11 B-Hydroxysteroid Dehydrogenase Type 2. 
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