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Abstract
7-Keto-DHEA has been commercially advertised as a dietary supplement to support weight loss. The objective of the present 
systematic review it to summarize the evidence supporting the use of 7-keto-DHEA in overweight and obese population. 
The systematic search was conducted in Medline, Embase, Cochrane Library, CINAHL, Web of Science, Scopus, ICTRP, 
and ClinicalTrials.gov. Additionally, reference lists of eligible studies were considered, and authors of relevant studies were 
contacted. Two authors independently screened the studies against the inclusion criteria and assessed their risk of bias. In 
total, 4 out of 686 studies were included in the review. They all held a low risk of bias. Half of them showed a significant 
reduction in body weight. One study found a decrease in body fat percentage and another one reported a decrease in BMI. 
Two studies stated an increase in resting metabolic rate. No serious adverse effects were reported. Various possible mecha-
nisms in favor of weight loss are discussed; however, with the evidence currently available, no clear answer can be given 
regarding 7-keto-DHEA and weight loss. Further studies need to be conducted to clarify the efficacy and safety of this drug 
before it can be recommended for therapeutic use.
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What does this study add to the clinical work 

7-keto-DHEA has been commercially advertised as 
a dietary supplement to support weight loss, even 
though the conducted systematic review could not 
give a clear answer regarding its efficiency.

Introduction

In the last past decades, obesity has turned into a major 
global epidemic that continues to worsen and challenge the 
health-care system throughout the world. Economically, the 
cost of treating obesity and its complications account for a 

big proportion of health-care spending [1]. Overweight and 
obesity are defined as excessive fat accumulation, mainly 
caused by an imbalance between energy intake and energy 
expenditure [2]. Consequently, to treat obesity, a negative 
energy balance must be achieved such that stored fat is uti-
lized as an energy source [3]. Many have been trying to lose 
weight [4] by reducing their energy intake, however, without 
much success [5]. Recent weight loss programs have been 
promoting dietary supplements which pharmacologically 
increase energy expenditure [6]. Nutritional supplements 
for weight loss are widely available at health food stores, 
fitness centers as well as over the Internet and their sale 
has been steadily increasing even though there is little to no 
scientific evidence regarding their safety and effectiveness 
in weight loss [4].

7-Ketodehydroepiandrosterone (7-keto-DHEA), chemi-
cally known under 3-acetyl-7-oxo-dehydroepiandrosterone 
and shown in Fig. 1, is a naturally occurring metabolite of 
the steroid hormone dehydroepiandrosterone (DHEA) [7] 
and is marketed as such an anti-obesity dietary supplement 
[4]. As shown in Fig. 1, the synthesis of 7-keto-DHEA 
begins with an irreversible hydroxylation of DHEA in the 
position C7 by cytochrome P450 7B1 (CYP7B1) under 
the formation of 7 �-hydroxy-dehydroepiandrosterone (7 
�-OH-DHEA). 11 �-hydroxysteroid dehydrogenase type 1 
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(11 �-HSD 1) then catalyzes the interconversion of 7 �-OH-
DHEA and 7 �-hydroxy-dehydroepiandrosterone (7 �-OH-
DHEA) through a 7-keto-DHEA intermediary [8].

An increase in thermogenesis was proposed as a 
possible mechanism to explain the weight loss effect 
7-keto-DHEA is associated with. The elevation in 
energy expenditure manifests itself through an increase 
in metabolic rate, consequently leading to fat and weight 
loss [9]. Many studies showed that DHEA and some 
of its derivatives are thermogenic and that their abil-
ity to induce thermogenesis increases in the following 
sequence: DHEA–7-�-OH-DHEA–7-keto-DHEA–7 �
-OH-DHEA [10]. Their thermogenic properties are likely 
attributed to increased levels of thermogenic enzymes 
that shuttle substrate and electrons in and out of the mito-
chondria and, due to increased proton leak, across the 
mitochondrial inner membrane. Like thyroid hormone, 
7-keto-DHEA increases the levels of mitochondrial 
sn-glycerol-3-phosphate dehydrogenase (mGPDH) and 
cytosolic malic enzyme, indicating that they enhance 
thermogenesis through similar mechanisms [11]. They 
use a metabolically inefficient pathway called glycer-
ophosphate shuttle for electron transport that bypasses 
the NADH–ubiquinone sequence of the respiratory chain. 
The electron transport chain and the mitochondrial oxi-
dative phosphorylation coupled to it are disrupted [12, 
13]. The energy released during the electron transfer is 
not sufficient to uphold the proton motive force across 
the inner mitochondrial membrane, lowering its mem-
brane potential and dissipating the energy from the 
proton motive force as heat rather that producing ATP 
from ADP. To generate the previous proton motive force 
and the quantity of ATP, the amount of electron transfer 
must be increased and in consequence more substrate, 
more oxygen and more stored energy from the cells are 

consumed [14]. This supports the theory that 7-keto-
DHEA promotes fat burning to gain energy by stimu-
lating the fatty acyl CoA oxidase, which is the major 
enzyme in the oxidation of fatty acids [11].

Another mechanism could be mediated through 11 �
-HSD 1, which catalyzes the conversion of cortisone to 
active cortisol [8]. Elevated blood levels of glucocorti-
coids are associated with insulin resistance and obesity 
[15]. 7-Keto-DHEA is thought to regulate the local cor-
tisol activity through competitive inhibition of this key 
enzyme, as this favors the production of 7 �-OH-DHEA 
over that of active glucocorticoids [8]. In addition, glu-
cocorticoids reduce the number of uncoupling proteins, 
which could be cancelled out through the possible anti-
glucocorticoid property of 7-keto-DHEA. Uncoupling 
proteins allow protons to enter the mitochondrial matrix 
without synthesizing ATP; therefore, free energy from the 
mitochondrial oxidation is converted to heat and again 
contributes to thermogenesis [9]. 7-Keto-DHEA might 
also directly elevate the levels of uncoupling proteins [11].

For all these reasons, 7-keto-DHEA has been described 
as a thermogenic agent with weight loss potential. Bob-
yleva et al. [11] had reported weight loss in rats after 
intake of 7-keto-DHEA. The aim of this paper is to con-
duct a systematic review evaluating the role of 7-keto-
DHEA on metabolism and body weight in humans. To our 
knowledge, no such systematic review has been carried 
out to date.

Methods

This systematic review adhered to the Preferred Report-
ing Items for Systematic Reviews and Meta-Analyses 
(PRISMA) checklist [16] for the reporting of systematic 

Fig. 1  Biosynthesis of 7-keto-DHEA
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reviews and is presented in Online Resource 1. The 
review was not registered, and a review protocol was not 
prepared.

Information sources and search strategy

To identify all potentially relevant documents on the topic, 
literature searches were designed and executed for the fol-
lowing information sources:

• Medline (Ovid) (incl. Epub Ahead of Print, In-Process 
& Other Non-Indexed Citations, Medline Daily and 
Ovid Medline Versions) (1946–October 27, 2020)

• Embase (Ovid) (1974–October 27, 2020)
• Cochrane Library (Wiley) (1996–October 27, 2020)
• CINAHL (Ebsco) (1937–October 27, 2020)
• Web of Science (Clarivate) (1900–October 27, 2020)
• Scopus (Elsevier) (1788–October 27, 2020)
• ICTRP Trials Register (WHO)
• ClinicalTrials.gov (NLM)

An initial search strategy in Medline was drafted by 
a medical information specialist and tested against a list 
of core references to see if they were all included in the 
search results. After refinement and consultation, com-
plex search strategies were set up for each information 
source based on database-specific controlled vocabulary 
(thesaurus terms/subject headings) and text words. No 
limits have been applied in any database considering 
study types, languages, publication years or any other for-
mal criteria. Besides the standard medical bibliographic 
databases Medline, Embase, Cochrane Library and 
CINAHL, two international trials registers (ICTRP Trials 
Register, ClinicalTrials.com) and interdisciplinary search 
portals (Web of Science and Scopus) were searched. All 
searches were run on October 28th, 2020. In addition to 
electronic database searching, reference lists and bibli-
ographies from relevant publications were checked to 
identify any further reports missed in the search strategy. 
Authors of eligible studies were contacted to identify 
additional studies.

The search strategy followed the PICO (Population, 
Intervention, Comparison, Outcome) concept and focused 
on the two concepts “7-keto-DHEA” and “weight loss”. 
The search terms included abbreviations, synonyms, 
derivatives, and product names of 7-keto-DHEA. There 
exists no thesaurus term for 7-keto-DHEA yet. “DHEA” 
was added to the search concept to extend the sensitivity of 
the search results. The final detailed search strategy for the 
Medline Ovid database is shown in Table 1. This strategy 
was modified appropriately for the other databases and are 
presented in Online Resource 2.

Study selection

All identified citations were imported into EndNote and 
duplicates were removed. Two authors (N.J., S.M.) inde-
pendently screened the title, abstract and key words of the 
search results based on the inclusion criteria outlined in 
Table 2. The full text of eligible studies was further exam-
ined in detail. Conflicts at all levels of screening were 
resolved through discussion.

Risk of bias assessment

The methodological quality of the selected studies was inde-
pendently evaluated by two reviewers (N.J., P.S.) using the 
Jadad scale [17]. It is composed of five questions shown 
in Table 3 and the quality is considered as “high” when 
more than three items are satisfied [18]. Additionally, it was 
assessed whether an intention-to-treat analysis was con-
ducted or not.

Data extraction

From each eligible study, one author (N.J.) extracted infor-
mation and the relevant data were entered into Table 4, 
including the first author, publication year, country of publi-
cation, clinical trial design, participants’ mean age, baseline 
BMI and body weight, study size, duration of study, outcome 
measures and the dosage of 7-keto-DHEA treatment. The 
table was then checked by another investigator (P.S.) and any 
disagreement was obtained through negotiation.

Results

Study selection

1250 records were retrieved from the various information 
sources. After removal of duplicates, 686 items were left to 
be screened from which ten papers were chosen for full-text 
examination. The full text of one paper could not be found. 
Another five papers were excluded because they were not 
clinical trials, leaving a final total of four studies [3, 5, 20, 
21]. No additional records were extracted through hand-
searching of reference lists or through contacting the authors 
of the remaining articles. The detailed steps of the study 
selection process are illustrated as a flow diagram in Fig. 2.

Risk of bias assessment

The results of the quality assessment are shown in Table 3. 
Each study met the threshold for a low risk of bias after 
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the Jadad scale. All four studies were randomized, double-
blinded, placebo-controlled trials. Three studies reported a 
randomization table pre-coded by an independent statisti-
cian [3, 5, 20], whereas the method was not explicitly men-
tioned in one study [21]. The double blinding was ensured 

by indistinguishable capsules. A description of dropouts was 
given; however, each study had a dropout rate of above 5% 
and therefore might be attributed to attrition bias [22]. Fur-
thermore, only one conducted an intention-to-treat analysis 
[3], while the rest used a complete case analysis [5, 20, 21].

Table 1  Search strategy for the Medline Ovid database (1946–27th October 2020)

# Search terms Results

1 Exp overweight/ 222,620
2 (Overweight* or obese* or adipos*).tw 254,577
3 Body Weight/or body weight changes/ or weight loss/ 223,687
4 ((body adj3 weight*) or (weight adj3 change*) or weight-change* or (weight adj3 loss*) or weight-loss* or (weight adj3 

reduct*) or weight-reduct* or antiobes* or anti-obes*).tw
320,451

5 Obesity management/ or weight reduction programs/ 2383
6 Body constitution/ or exp body fat distribution/ 25,461
7 (Body-fat-distribution or (body fat adj3 distribution) or body-fat-pattern* or (body fat adj3 pattern*) or fat load* or body lipid* 

or body-constitution or (body adj3 constitution) or body-composition or (body adj3 composition)).tw
42,789

8 Body mass index/or waist-hip ratio/or waist circumference/ 132,990
9 (“Body mass index” or “body-mass index” or body-mass-index or bmi or “quetelet index” or “waist-hip-ratio” or “waist-hip 

ratio” or waist–hip-ratio or “waist-to-hip-ratio” or waist size* or (waist* adj3 size*) or hip circumference* or hip-circumfer-
ence or “waist to hip ratio” or (waist* adj3 cirumference*)).tw

253,061

10 Energy metabolism/or basal metabolism/ 88,472
11 (Metabolic rate* or energy metabolism* or basal metabolism* or energy expenditure*).tw 74,879
12 Anti-obesity agents/ 5055
13 or/1–12 998,977
14 Exp Dehydroepiandrosterone/ae, aa, me, ph, pd, tu 6174
15 (“7 keto” or 7-Keto or 7-Keto-DHEA or 3-acetyl-7-oxo-dehydroepiandrosterone or “3 acetyl 7 oxo dehydroepiandrosterone” 

or 3-acetyl-7-oxo-DHEA or “3 acetyl 7 oxo DHEA” or 7-oxo-DHEA or “7 oxo DHEA” or 7-oxodehydroepiandrosterone or 
“7 oxodehydroepiandrosterone” or 7-ketodehydroepiandrosterone or “7 ketodehydroepiandrosterone” or 7-oxoprasteron or 
“7 oxoprasteron” or 7-ketoprasteron or “7 ketoprasteron” or 3-acetyl-7-oxo-DHEA or prasterone or “3β-Hydroxyandrost-5-
ene-7,17-dione” or “3beta-Hydroxyandrost-5-ene-7,17-dione” or “5-Androsten-3β-ol-7,17-dione” or “5-Androsten-3beta-ol-
7,17-dione” or “3-acetoxyandrost-5-ene-7,17-dione” or 7?-hydroxy-dehydroepiandrosterone or 7?-OH-DHEA or 7?-hydroxy-
dehydroepiandrosterone or 7alpha-OH-DHEA or 7alpha-hydroxy-dehydroepiandrosterone or 7-oxo-DHEA-3?-sulfate or “7 
keto naturalean” or 7-keto naturalean or “Lean system 7” or HUM5007).rn,sy,nm,tw

603

16 14 or 15 6637
17 13 and 16 752
18 Exp animals/ not humans.sh 4,749,702
19 17 not 18 432

Table 2  Inclusion criteria for study selection

Type of study All clinical trials of 7-keto-DHEA for weight loss will be included in the review independent of study type. No restrictions 
are applied

Type of participant All patients with overweight or obesity will be included. There will be no restrictions on gender, education, or any other 
formal criteria

Type of intervention Patients who have been treated with 7-keto-DHEA or any other dietary supplements containing 7-keto-DHEA will be 
included in the experimental group. Neither the form of administration nor the duration and frequency of treatment is 
limited

Type of control The control group will include patients treated with a placebo drug
Type of outcome The primary outcomes will be changes in weight loss parameters such as body weight, body fat, and body mass index. 

Secondary outcomes are basal and resting metabolic rate
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Study characteristics

The general characteristics of the four studies are depicted 
in Table 4. Collectively, they enrolled 131 participants with 
ages ranging from 20 to 70 years. Both sexes were included, 
with women in the majority. The treated and placebo groups 
did not differ significantly at baseline. The studied popula-
tion comprised subjects with a BMI > 27 kg/m2 [3, 20, 21], 
except for a study [5] that enrolled subjects with BMI ≥ 
25 kg/m2. Exclusion criteria for the population included a 
history of renal, hepatic, or cardiovascular diseases, cancer, 
diabetes mellitus, thyroid diseases, eating disorders, or the 
presence of any illness that might cause weight loss. Indi-
viduals were also excluded if they were pregnant, lactating, 
or using any medications for weight loss. The trials were 
published from 2000 to 2007 and were all conducted in the 
USA. The duration ranged from 1week [5] to 8 weeks [3, 20, 
21]. Subjects were either given 7-keto-DHEA [5, 21] and/or 
a formula1 that, among others, contained 7-keto-DHEA [3, 

5, 20]. Twice a day, 7-keto-DHEA was administered orally 
as its acetyl derivative 3-acetyl-7-keto-DHEA with the pre-
scribed dose varying between 102 and 200 mg. Three studies 
required their subjects to follow a diet and an exercise pro-
gram [3, 20, 21], whereas the fourth study prescribed only a 
calorie-restricted diet [5]. The placebo group either received 
maltodextrin [20, 21] or rice powder [3, 5]. No significant 
differences were found between both groups regarding die-
tary, exercise or drug compliance. The outcome variables 
were measured as mean differences at baseline, week 4 and 8 

Table 3  Jadad scale for quality assessment

Items Scoring the items Kalman et al. [21] Zenk et al. [20] Zenk et al. [3] Zenk et al. [5]

1) Was the study described as randomized? Yes (1 point)/no (0 point) Yes Yes Yes Yes
2) Was the study described as double blind? Yes (1 point)/no (0 point) Yes Yes Yes Yes
3) Was there a description of withdrawals and 

dropouts?
Yes (1 point)/no (0 point) Yes Yes Yes Yes

4) Was the randomization appropriate? Yes (1 point)/no (-1 point) Yot reported Yes Yes Yes
5) Was the double-blinding appropriate? Yes (1 point)/

no (-1 point)
Yes Yes Yes Yes

Total score 4 5 5 5

Table 4  Characteristics of eligible studies

a Each of the three 7 day treatment period (7-keto-DHEA, HUM5007, placebo) was separated by a 7 day washout period

Source Country Study design Participants’ 
mean age 
(year)

BMI (km/m2) Body 
Weight 
(kg)

Study size
7-keto-
DHEA/
placebo

Dura-
tion 
(weeks)

Outcome vari-
ables

7-Keto-DHEA 
dosage (mg/d)

Kalman et al. 
[21]

USA RCT 44.5 31.9 91.6 13/10 8 Body weight, 
body fat 
percentage

200 (2 × 100)

Zenk et al. [20] USA RCT 48.7 33.1 96.5 17/16 8 Body weight, 
BMI, body fat 
percentage, 
BMR

200 (2 × 100 mg)

Zenk et al. [3] USA RCT 39.2 32.9 97.5 19/16 8 Body weight, 
BMI, body fat 
percentage, 
RMR

102 (2 × 51)

Zenk et al. [5] USA RCT 38.5 32.2 93.7 40/40 5a Body weight, 
BMI, body fat 
percentage, 
RMR

200 (2 × 2 × 50)

1 HUM5007 contains 7-keto-DHEA, calcium citrate, reen tea extract, 
ascorbic acid, chromium nicotinate, and cholecalciferol. 7-keto Natu-
ralean contains 7-keto-DHEA, L-tyrosine, asparagus root extract, 
choline bitartrate, inositol, copper gluconate, manganese, and potas-
sium iodide. Lean System 7 contains 7-keto-DHEA, yerba mate, 
guarana, citrus aurantium, coleus forskohlii, dandelion leaf, and piper 
nigrum.
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[3, 20, 21], except for one study, which evaluated at baseline 
and at the beginning and end of each treatment [5].

Effect on body weight, body mass index, and body 
fat percentage

The effect of 7-keto-DHEA on body weight was measured 
with either a balanced medical scale [21] or a digital scale 
[3, 5, 20]. Two out of four studies revealed a statistically 
significant reduction in body weight when compared to 
placebo: Kalman et al. [21] mentioned a 4.4% weight loss 
after 8 weeks, meaning a weight loss of 2.88 kg (P = 0.01), 

and Zenk et al. [20] stated a weight reduction of 2.15 kg 
respectively—2.2% (P = 0.038). Zenk et  al. [3, 5, 20] 
evaluated the impact of 7-keto-DHEA on BMI; however, 
only Zenk et al. [20] found a significant decrease of 0.71 
(P = 0.036). The effect on body fat percentage was deter-
mined using a skinfold caliper [21], a bioelectrical imped-
ance analysis [5, 20], or a dual-energy X-ray absorptiom-
etry [3]. Only one study showed a significant reduction of 
1.8% (P = 0.02) [21]. The results regarding body weight, 
BMI, and body fat percentage are depicted in Table 5, 6, 
and 7. Kalman et al. [21] and Zenk et al. [5] both provided 
outcome measures without standard deviations.

Records identified from:
Databases (n = 1250)

CINAHL (n = 291)
Cochrane Library (n = 433)
Embase/Ovid (n = 33)
Medline/Ovid (n = 432)
Scopus (n = 29)
Web of Science (n = 32)

Registers (n = 0)
ClinicalTrials.gov (n = 0)
ICTRP (n = 0)

Duplicate records removed 
before screening (n = 564)

Records screened (n = 686) Records excluded (n = 676)

Reports sought for retrieval (n = 10)
Reports not retrieved:

Full-text not found (n =1)

Reports assessed for eligibility (n = 9)
Reports excluded:

Not original data (n = 5)

Records identified from:
Websites (n = 0)
Organisations (n = 0)
Citation searching (n = 0)

Studies included in review (n = 4)
Reports of included studies (n=0)

Identification of studies via databases and registers Identification of studies via other methods
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Fig. 2  PRISMA 2020 flow diagram [19]

Table 5  Mean changes from 
baseline in body weight

Study Intervention Mean change ± STD
treatment group

Mean change ± STD
control group

P value

Kalman et al. [21] 7-Keto-DHEA − 2.88 kg − 0.97 kg 0.01
Zenk et al. [20] 7-Keto Naturalean − 2.15 ± 2.38 kg − 0.72 ± 2.12 kg 0.038
Zenk et al. [3] Lean System 7 − 2.26 ± 2.44 kg − 2.34 ± 3.12 kg 0.93
Zenk et al. [5] 7-Keto-DHEA − 0.38 kg − 0.55 kg ≥ 0.05

HUM5007 − 0.56 kg − 0.55 kg ≥ 0.05
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Effect on basal metabolic rate (BMR) and resting 
metabolic rate (RMR)

An indirect calorimetry was used by Zenk et al. [3, 5, 20] 
to measure the effect on either BMR or RMR, which are 
shown in Tables 8 and 9. Zenk et al. [5] showed a sig-
nificant increase of 1.43% with 7-keto-DHEA and 3.4% 
with HUM5007 compared to placebo (P = 0.001); how-
ever, the difference in increase was not significant between 
both these treatment groups. Zenk et al. [3] noted a 7.2% 
increase. No significant changes in BMR were reported 
by Zenk et al. [20].

Safety and tolerability

7-Keto-DHEA and the formulas were generally well toler-
ated. No serious adverse side effects were reported, and none 
resulted in discontinuation from the trial. The relatively few 
side effects that are possibly related to the treatment with 
7-keto-DHEA include nausea and vertigo. The formulas 
reported the following adverse effects: nausea, urticaria, 
metallic taste, heart burn, flatulence, and palpitation. The 
studies found no significant changes in vital signs (sys-
tolic and diastolic blood pressure, pulse rate, temperature), 
liver and renal function, hematological profile (including 

Table 6  Mean changes from 
baseline in BMI

Study Intervention Mean change ± STD 
treatment group

Mean change ± STD 
control group

P value

Kalman et al. 2000 [21] 7-Keto-DHEA Not measured Not measured Not measured
Zenk et al. 2002 [20] 7-Keto Naturalean − 0.71 ± 0.79 kg/m2 − 0.01 ± 1.05 kg/m2 0.036
Zenk et al. 2005 [3] Lean System 7 − 0.76 ± 0.86 kg/m2 − 0.78 ± 1.07 kg/ 2 0.93
Zenk et al. 2007 [5] 7-Keto-DHEA − 0.11 kg/m2 − 0.19 kg/m2 ≥0.05

HUM5007 − 0.22 kg/m2 − 0.19 kg/m2 ≥0.05

Table 7  Mean changes from 
baseline in body fat percentage

Study Intervention Mean change ± STD
treatment group

Mean change ± STD
control group

p value

Kalman et al. 2000 [21] 7-Keto-DHEA − 1.80% − 0.57% 0.02
Zenk et al. 2002 [20] 7-Keto Naturalean − 0.58 ± 1.49% − 0.01 ± 1.54% 0.41
Zenk et al. 2005 [3] Lean System 7 − 0.72 ± 1.40 kg − 0.38  ± 1.82 kg 0.47
Zenk et al. 2007 [5] 7-Keto-DHEA − 0.50% 0.04% ≥ 0.05

HUM5007  + 0.15% 0.04% ≥ 0.05

Table 8  Mean changes from 
baseline in RMR

Study Intervention Mean change ± STD 
treatment group

Mean change ± 
STD control group

p value

Kalman et al. 2000 [21] 7-Keto-DHEA Not measured Not measured Not measured
Zenk et al. 2002 [20] 7-Keto Naturalean Not measured Not measured Not measured
Zenk et al. 2005 [3] Lean System 7 7.2 ± 1.6% − 0.7 ± 0.84% 0.03
Zenk et al. 2007 [5] 7-Keto-DHEA  + 1.43% − 3.93% 0.001

HUM5007  + 3.36% − 3.93% 0.001

Table 9  Mean changes from 
baseline in BMR

Study Intervention Mean change ± STD
treatment group

Mean change ± STD
control group

p-value

Kalman et al. 2000 [21] 7-Keto-DHEA Not measured Not measured Not measured
Zenk et al. 2002 [20] 7-Keto Naturalean  + 14.78 ± 662.35 kJ/d − 7.82 ± 775.96 kJ/d 0.86
Zenk et al. 2005 [3] Lean System 7 Not measured Not measured Not measured
Zenk et al. 2007 [5] 7-Keto-DHEA Not measured Not measured Not measured

HUM5007 Not measured Not measured Not measured
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blood sugar, testosterone, and estradiol levels), or in mental 
or emotional functioning. Kalman et al. [21] reported an 
increase in triiodothyronine (T3) within the normal range; 
however, the two newer studies [3, 20] observed no such 
increase in T3 levels.

Discussion

While the weight loss ability of 7-keto-DHEA is highly 
promoted commercially, there is limited academic literature 
about 7-keto-DHEA in terms of weight loss. In the present 
literature review, 4 out of 686 papers retrieved from the lit-
erature search were eligible for reviewing 7-keto-DHEA 
and its effect on weight loss. However, three research papers 
were led by the same author. Moreover, only one of them 
focused exclusively on 7-keto-DHEA, while the others 
solely examined formulas containing 7-keto-DHEA. The 
four studies suggest a mixed result regarding weight loss. 
Zenk et al. [5] argued that the chosen treatment period is 
too short to determine the effect of 7-keto-DHEA on the 
outcome variables. This was supported by the findings of 
Kalman et al. [21], where no changes in body fat percent-
age were found at week 4, but significant differences were 
measured at week 8.

The four reviewed studies stated a low side-effect pro-
file which is in accordance with the data presented by 
Davidson et al. [23] who investigated the safety of orally 
given 3-acetyl-7-oxo-DHEA in humans. While humans 
tolerated 7-keto-DHEA well at doses up to 200 mg per kg 
body weight [23], it was not toxic to rats at doses as high 
as 2000 mg per kg body weight [24] and to monkeys up 
to 500 mg/kg of body weight. No DNA alterations were 
found [25] and there were no known drug interactions [23]. 
Many therapeutically useful steroids are administered as 
acetyl-esters to protect against oxidation during synthesis 
[26] and are rapidly hydrolyzed in vivo to free steroids due 
to the widespread activity of human tissue esterase [13]. 
The administered 3-acetyl-7-oxo-DHEA is rapidly absorbed 
and exists predominantly as its sulfate conjugate in circulat-
ing blood. It is rapidly eliminated with a half-life of 2.17 h 
and thus does not accumulate in the body over time. Vital 
signs and blood hormone concentrations remained in the 
normal range [23]. This is contradicted by the findings of 
Sulcovà et al. [27] who reported immediate and delayed 
changes in blood hormone parameters after administering 
7-keto-DHEA transdermally for eight consecutive days. 
The decrease in estradiol and testosterone may be specific 
for percutaneous application or is possibly attributed to the 
unconjugated form of 7-keto-DHEA [27]. In comparison to 
its parent hormone, 7-keto-DHEA is not further converted 
to androgen [7] and is not aromatized because the carbonyl 
group on the position 7 prevents aromatase from binding and 

converting it to estrogen [28]. Therefore, the side effects of 
DHEA seen with elevated testosterones or estrogens are said 
to be of no concern for 7-keto-DHEA [23]. Both, Davidson 
et al. [23] and Sulcovà et al. [27], examined the effects of 
7-keto-DHEA on healthy male volunteers, thus leaving the 
effects on women in uncertainty.

The inclusion criteria for the population in the reviewed 
studies show a similar weakness. The studies excluded par-
ticipants with previous illnesses, even though obesity is 
associated with various health conditions [2]. Moreover, 
pregnant and lactating women were excluded from the stud-
ies, although postpartum weight retainment increases the 
likeliness of obesity [29]. This highlights the need for more 
randomized studies to evaluate the full potential of 7-keto-
DHEA. In 2017, the U.S. Food and Drug Administration 
proposed to not add 7-keto-DHEA to the list of bulk drug 
substances under 503A because of lacking clinical evidence 
regarding its safety and efficacy, particularly with prolonged 
use [30]. People who choose to ingest 7-keto-DHEA should 
be concerned with unsubstantiated claims, questionable 
quality control, and safety of long-term use. Further research 
should specifically address the limitations noted in all these 
studies, which include the small sample, the short study and 
follow-up duration, and sex and age differences in the study 
population.

Conclusion

Currently available clinical studies are giving mixed 
answers regarding 7-keto-DHEA and weight loss. Further 
studies are encouraged before any therapeutical use can be 
recommended.

Supplementary Information The online version contains supplemen-
tary material available at https:// doi. org/ 10. 1007/ s00404- 022- 06884-8.

Author contributions Nishanthini Jeyaprakash and Petra Stute contrib-
uted to the study conception and design. Nishanthini Jeyaprakash and 
Heidrun Janka worked on the templates for the literature search. The 
final literature search was performed by Heidrun Janka. Nishanthini 
Jeyaprakash and Sara Maeder contributed to the screening process. 
Nishanthini Jeyaprakash performed the data analysis and wrote the first 
draft of the manuscript. Nishanthini Jeyaprakash and Petra Stute read 
and approved the final manuscript.

Funding Open access funding provided by University of Bern. This 
review received no external funding.

Declarations 

Conflict of interest The authors have no conflicts of interest to declare.

Open Access This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long 
as you give appropriate credit to the original author(s) and the source, 

https://doi.org/10.1007/s00404-022-06884-8


785Archives of Gynecology and Obstetrics (2023) 308:777–785 

1 3

provide a link to the Creative Commons licence, and indicate if changes 
were made. The images or other third party material in this article are 
included in the article's Creative Commons licence, unless indicated 
otherwise in a credit line to the material. If material is not included in 
the article's Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a 
copy of this licence, visit http:// creat iveco mmons. org/ licen ses/ by/4. 0/.

References

 1. Hammond RA, Levine R (2010) The economic impact of obe-
sity in the United States. Diabetes Metab Syndr Obes 3:285–295. 
https:// doi. org/ 10. 2147/ DMSOTT. S7384

 2. World Health Organization, “Obesity and overweight,” World 
Health Organization, Jun. 09, 2021. https:// www. who. int/ news- 
room/ fact- sheets/ detail/ obesi ty- and- overw eight

 3. Zenk JL, Leikam SA, Kassen LJ, Kuskowski MA (2005) Effect of 
lean system 7 on metabolic rate and body composition. Nutrition 
21(2):179–185. https:// doi. org/ 10. 1016/j. nut. 2004. 05. 025

 4. Bartels CL, Miller SJ (2003) Dietary supplements marketed for weight 
loss. Nutr Clin Pract. https:// doi. org/ 10. 1177/ 01154 26503 01800 2156

 5. Zenk JL, Frestedt JL, Kuskowski MA (2007) HUM5007, a novel 
combination of thermogenic compounds, and 3-acetyl-7-oxo-
dehydroepiandrosterone: each increases the resting metabolic rate 
of overweight adults. J Nutr Biochem 18(9):629–634. https:// doi. 
org/ 10. 1016/j. jnutb io. 2006. 11. 008

 6. Astrup A (2000) Thermogenic drugs as a strategy for treatment 
of obesity. Endocrine. https:// doi. org/ 10. 1385/ ENDO: 13:2: 207

 7. Lardy H, Partridge B, Kneer N, Wei Y (1995) Ergosteroids: induc-
tion of thermogenic enzymes in liver of rats treated with steroids 
derived from dehydroepiandrosterone. Proc Natl Acad Sci. https:// 
doi. org/ 10. 1073/ pnas. 92. 14. 6617

 8. Hennebert O, Chalbot S, Alran S, Morfin R (2007) Dehydroepi-
androsterone 7α-hydroxylation in human tissues: possible inter-
ference with type 1 11β-hydroxysteroid dehydrogenase-mediated 
processes. J Steroid Biochem Mol Biol. https:// doi. org/ 10. 1016/j. 
jsbmb. 2007. 03. 026

 9. Ihler G, Chami-Stemmann H (2003) 7-oxo-DHEA and Raynaud’s 
phenomenon. Med Hypotheses. https:// doi. org/ 10. 1016/ S0306- 
9877(02) 00409-7

 10. Marwah P, Marwah A, Kneer N, Lardy H (2001) Ergosteroids 
IV: synthesis and biological activity of steroid glucuronosides, 
ethers, and alkylcarbonates. Steroids. https:// doi. org/ 10. 1016/ 
S0039- 128X(00) 00234-8

 11. Bobyleva V, Bellei M, Kneer N, Lardy H (1997) The effects of 
the ergosteroid 7-oxo-dehydroepiandrosterone on mitochondrial 
membrane potential: possible relationship to thermogenesis. Arch 
Biochem Biophys. https:// doi. org/ 10. 1006/ abbi. 1997. 9955

 12. Hampl R, Stárka L, Janský L (2006) Steroids and thermogenesis. 
Physiol Res. https:// doi. org/ 10. 33549/ physi olres. 930758

 13. Lardy H, Kneer N, Wei Y, Partridge B, Marwah P (1998) Ergos-
teroids II: biologically active metabolites and synthetic deriva-
tives of dehydroepiandrosterone 11This work was supported by 
Humanetics Corp., St. Louis Park, Minnesota. Steroids. https:// 
doi. org/ 10. 1016/ S0039- 128X(97) 00159-1

 14. Uzman A, Lodish H, Berk A, Zipursky L, Baltimore D (2000) 
Molecular Cell Biology, 4th edn. WH Freeman, New York

 15. Geer EB, Islam J, Buettner C (2014) Mechanisms of glucocorti-
coid-induced insulin resistance: focus on adipose tissue function 
and lipid metabolism. Endocrinol Metab Clin North Am. https:// 
doi. org/ 10. 1016/j. ecl. 2013. 10. 005

 16. Moher D, Liberati A, Tetzlaff J, Altman DG (2009) Preferred 
reporting items for systematic reviews and meta-analyses: the 
PRISMA statement. J Clin Epidemiol 62(10):1006–1012. https:// 
doi. org/ 10. 1016/j. jclin epi. 2009. 06. 005

 17. Jadad AR et al (1996) Assessing the quality of reports of rand-
omized clinical trials: is blinding necessary? Control Clin Trials 
17(1):1–12. https:// doi. org/ 10. 1016/ 0197- 2456(95) 00134-4

 18. Chung JH, Kang DH, Jo JK, Lee SW (2012) Assessing the qual-
ity of randomized controlled trials published in the journal of 
korean medical science from 1986 to 2011. J Korean Med Sci 
27(9):973–980. https:// doi. org/ 10. 3346/ jkms. 2012. 27.9. 973

 19. Page MJ et al (2021) The PRISMA 2020 statement: an updated 
guideline for reporting systematic reviews. BMJ. https:// doi. org/ 
10. 1136/ bmj. n71

 20. Zenk JL, Helmer TR, Kassen LJ, Kuskowski MA (2002) The 
effect of 7-Keto Naturalean™ on weight loss: a randomized, dou-
ble-blind, placebo-controlled trial. Curr Ther Res 63(4):263–272. 
https:// doi. org/ 10. 1016/ S0011- 393X(02) 80031-5

 21. Kalman DS, Colker CM, Swain MA, Torina GC, Shi Q (2000) A 
randomized, double-blind, placebo-controlled study of 3-acetyl-
7-oxo-dehydroepiandrosterone in healthy overweight adults. Curr 
Ther Res 61(7):435–442. https:// doi. org/ 10. 1016/ S0011- 393X(00) 
80026-0

 22. Dumville JC, Torgerson DJ, Hewitt CE (2006) Reporting attrition 
in randomised controlled trials. BMJ. https:// doi. org/ 10. 1136/ bmj. 
332. 7547. 969

 23. Davidson M et al (2000) Safety and pharmacokinetic study with 
escalating doses of 3-acetyl-7-oxo-dehydroepiandrosterone in 
healthy male volunteers. Clin Investig Med 23(5):300–310

 24. Lardy H, Henwood SM, Weeks CE (1999) An acute oral gavage 
study of 3β-Acetoxyandrost- 5-ene-7,17-dione (7-oxo-DHEA-
acetate) in rats. Biochem Biophys Res Commun. https:// doi. org/ 
10. 1006/ bbrc. 1998. 9907

 25. Henwood SM, Weeks CE, Lardy H (1999) An Escalating Dose 
Oral Gavage Study of 3β-Acetoxyandrost-5-ene-7, 17-dione 
(7-oxo-DHEA-acetate) in Rhesus Monkeys. Biochem Biophys 
Res Commun. https:// doi. org/ 10. 1006/ bbrc. 1998. 9908

 26. Marwah A, Marwah P, Lardy H (1999) Development and vali-
dation of a high-performance liquid chromatography assay for 
the quantitative determination of 7-oxo-dehydroepiandrosterone-
3β-sulfate in human plasma. J Chromatogr B Biomed Sci Appl. 
https:// doi. org/ 10. 1016/ S0378- 4347(98) 00474-5

 27. Šulcová J, Hampl R, Hill M, Stárka L, Nováček A (2005) Delayed 
effects of short-term transdermal application of 7-oxo-dehydroe-
piandrosterone on its metabolites, some hormonal steroids and 
relevant proteohormones in healthy male volunteers. Clin Chem 
Lab Med 43:221–227. https:// doi. org/ 10. 1515/ CCLM. 2005. 038

 28. Cédard L, Fillmann B, Knuppen R, Lisboa B, Breuer H (1964) 
Stoffwechsel und Aromatisierung von 7-substituierten C-19 Ster-
oiden in der Plazenta. Hoppe Seylers Z Physiol Chem. https:// doi. 
org/ 10. 1515/ bchm2. 1964. 338.1- 2. 89

 29. Lambrinou C-P, Karaglani E, Manios Y (2019) Breastfeeding and 
postpartum weight loss. Curr Opin Clin Nutr Metab Care. https:// 
doi. org/ 10. 1097/ MCO. 00000 00000 000597

 30. Food and Drug Administration (2019) Amendments to the List 
of Bulk Drug Substances That Can Be Used to Compound Drug 
Products in Accordance With Section 503A of the Federal Food, 
Drug, and Cosmetic Act. Fed Regist 46688–703. https:// www. 
fda. gov/ about- fda/ econo mic- impact- analy ses- fda- regul ations/ 
amend ments- list- bulk- drug- subst ances- can- be- used- compo und- 
drug- produ cts- accor dance- secti on- 503a

Publisher's Note Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.2147/DMSOTT.S7384
https://www.who.int/news-room/fact-sheets/detail/obesity-and-overweight
https://www.who.int/news-room/fact-sheets/detail/obesity-and-overweight
https://doi.org/10.1016/j.nut.2004.05.025
https://doi.org/10.1177/0115426503018002156
https://doi.org/10.1016/j.jnutbio.2006.11.008
https://doi.org/10.1016/j.jnutbio.2006.11.008
https://doi.org/10.1385/ENDO:13:2:207
https://doi.org/10.1073/pnas.92.14.6617
https://doi.org/10.1073/pnas.92.14.6617
https://doi.org/10.1016/j.jsbmb.2007.03.026
https://doi.org/10.1016/j.jsbmb.2007.03.026
https://doi.org/10.1016/S0306-9877(02)00409-7
https://doi.org/10.1016/S0306-9877(02)00409-7
https://doi.org/10.1016/S0039-128X(00)00234-8
https://doi.org/10.1016/S0039-128X(00)00234-8
https://doi.org/10.1006/abbi.1997.9955
https://doi.org/10.33549/physiolres.930758
https://doi.org/10.1016/S0039-128X(97)00159-1
https://doi.org/10.1016/S0039-128X(97)00159-1
https://doi.org/10.1016/j.ecl.2013.10.005
https://doi.org/10.1016/j.ecl.2013.10.005
https://doi.org/10.1016/j.jclinepi.2009.06.005
https://doi.org/10.1016/j.jclinepi.2009.06.005
https://doi.org/10.1016/0197-2456(95)00134-4
https://doi.org/10.3346/jkms.2012.27.9.973
https://doi.org/10.1136/bmj.n71
https://doi.org/10.1136/bmj.n71
https://doi.org/10.1016/S0011-393X(02)80031-5
https://doi.org/10.1016/S0011-393X(00)80026-0
https://doi.org/10.1016/S0011-393X(00)80026-0
https://doi.org/10.1136/bmj.332.7547.969
https://doi.org/10.1136/bmj.332.7547.969
https://doi.org/10.1006/bbrc.1998.9907
https://doi.org/10.1006/bbrc.1998.9907
https://doi.org/10.1006/bbrc.1998.9908
https://doi.org/10.1016/S0378-4347(98)00474-5
https://doi.org/10.1515/CCLM.2005.038
https://doi.org/10.1515/bchm2.1964.338.1-2.89
https://doi.org/10.1515/bchm2.1964.338.1-2.89
https://doi.org/10.1097/MCO.0000000000000597
https://doi.org/10.1097/MCO.0000000000000597
https://www.fda.gov/about-fda/economic-impact-analyses-fda-regulations/amendments-list-bulk-drug-substances-can-be-used-compound-drug-products-accordance-section-503a
https://www.fda.gov/about-fda/economic-impact-analyses-fda-regulations/amendments-list-bulk-drug-substances-can-be-used-compound-drug-products-accordance-section-503a
https://www.fda.gov/about-fda/economic-impact-analyses-fda-regulations/amendments-list-bulk-drug-substances-can-be-used-compound-drug-products-accordance-section-503a
https://www.fda.gov/about-fda/economic-impact-analyses-fda-regulations/amendments-list-bulk-drug-substances-can-be-used-compound-drug-products-accordance-section-503a

	A systematic review of the impact of 7-keto-DHEA on body weight
	Abstract
	Introduction
	Methods
	Information sources and search strategy
	Study selection
	Risk of bias assessment
	Data extraction

	Results
	Study selection
	Risk of bias assessment
	Study characteristics
	Effect on body weight, body mass index, and body fat percentage
	Effect on basal metabolic rate (BMR) and resting metabolic rate (RMR)
	Safety and tolerability

	Discussion
	Conclusion
	Anchor 18
	References




