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INTRODUCTION

Herbal medicines and supplements have enjoyed thousands of
years of popularity. In fact, their widespread use was confirmed
by the Centers for Disease Control and Prevention in a 2002
report stating that roughly one-fifth of US adults use an herbal
product as part of their health care.1 The perceived safety of
supplements and appeal for their “natural” ingredients may
be some of the factors driving this use.2 However, only a few
such agents have had their efficacy and safety confirmed in
rigorous clinical trials. The reality is that adverse effects do exist,
including those related to renal toxicity.
There are multiple ways that herbal compound use can result
in renal injury, including (A) a direct nephrotoxic effect of
the compound or its metabolites, (B) toxicity of the additive
compounds and adulterants used in manufacturing the
product, (C) the interaction of herbal agents with concomitantly
administered drugs, or (D) alterations in body homeostasis that
result in nephrotoxic phenomena, such as excessive diuresis,
rhabdomyolysis, and nephrolithiasis. Unfortunately, due to a
lack of pharmacovigilance involving herbal compounds, the
incidence and prevalence of herbal nephropathy is not known.
In addition, since supplement doses are typically not adjusted
according to a person's underlying renal function, those with
altered baseline renal physiology (eg, children, the elderly) are
at higher risk of toxicity. This column reviews the commonly used
herbs implicated in renal injury and provides a broad overview
of renal syndromes that have been reported with use of herbal
supplements.

as an adulterant) in Chinese herbal weight-loss medications.
Initially reported from Belgium, AA nephropathy was referred
to as the “Chinese herb nephropathy” and eventually attributed
to AA exposure.3 The histopathology is consistent with tubular
apoptosis and necrosis with significant interstitial fibrosis.
Clinical presentation includes unexplained rise in creatinine,
profound anemia, minimal proteinuria, glycosuria, and sterile
pyuria. Progression may occur in one of three ways: complete
resolution, acute kidney injury (AKI) with subsequent slow
progression (1-7 years) to end-stage renal disease (ESRD), or
chronic kidney disease with relatively faster progression (< 2
years) to ESRD.4
Aristolochic acid nephropathy is also associated with
urothelial malignancy,5 and a cumulative dose of more than
200 grams of AA-containing compounds is thought to be
a significant risk factor for its development. Management
includes prompt recognition and cessation of AA exposure.
Although there is no effective treatment, clinical studies have
shown that glucocorticoids can slow, but not stop or reverse,
the progression to ESRD. Lifelong surveillance for urothelial
malignancies should be initiated in those with AA nephropathy
and ESRD, with consideration to bilateral nephroureterectomy in
patients undergoing dialysis or renal transplantation.4
Other natural substances associated with direct nephrotoxicity
include chromium and germanium,6,7 both trace elements
present in plant-based foods, as well as plants such as
mushroom, cape aloe, djenkol bean, and cat's claw.8,9
NEPHROTOXICITY FROM ADDITIVES AND ADULTERANTS

DIRECT NEPHROTOXIC EFFECT

Aristolochic acid (AA) nephropathy is a rapidly progressive
renal interstitial fibrosis resulting from exposure to AA (perhaps

There have been reports of therapies branded as “herbal” or
“natural” that were adulterated with undeclared compounds or
heavy metals. There are also reports of Chinese herbal medicines
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that have contained several undeclared pharmacological
substances,10 including nonsteroidal anti-inflammatory agents,
which have a well-known nephrotoxic potential. Similarly, the
presence of heavy metal in traditional Indian Ayurvedic as well
as Chinese medicines has been well documented, with resultant
nephrotoxicity from mercury, arsenic (AKI with rhabdomyolysis),
and lead.11-13
TOXICITY FROM DRUG-HERB INTERACTIONS

Hypericum perforatum, a medicinal herb known as St. John's
wort, is used as a supplement to help with symptoms of
depression. However, it is a potent activator of the cytochrome
p450 system of enzymes (cyp450) that accelerates the
metabolism—and in turn lowers serum levels—of medications
metabolized by this enzyme pathway.14 Antirejection medications
(eg, cyclosporine, tacrolimus) taken after organ transplantation
fall in this category, and concomitant use of St. John's wort by
kidney transplant patients has been reported to result in lower
serum levels of these medications and thus a higher risk of
rejection.15,16 Conversely, grapefruit and chamomile tea inhibit
cyp450 enzymes, thereby increasing cyclosporine blood levels
and the potential for serious systemic and renal toxicity.17
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does not qualify as a nephropathy per se, it does underscore a
very important implication of herbal agents for renal physiology.
Finally, case reports have emerged, mainly from the east, of
massive intravascular hemolysis and acute renal failure after
ingestion of herbal henna (Lawsonia inermis). The etiology of
this has been attributed to G6PD enzyme deficiency.27,28
HERBAL SUPPLEMENTS AND RISK OF WORSENING RENAL
DISEASE

Herbal dietary supplements can negatively affect renal function
in patients with pre-existing renal disease. The National Kidney
Foundation (NKF) has developed patient information resources,
including a list of herbal medications that may be harmful in
those with renal disease.29
A population-based study of patients from the National Health
and Nutrition Examination Survey (NHANES) database
indicated that 14% of the herbal supplements reportedly used
by patients were potentially harmful; in fact, of the 37 herbs that
the NKF identified as harmful in the setting of CKD, 18 were
found among supplement ingredients.30

SUPPLEMENT-RELATED NEPHROLITHIASIS

DRUGS OF ABUSE

Cranberry supplements are very popular for prevention of
recurrent urinary tract infections (UTI). A recent meta-analysis
showed benefits of cranberry products in those with recurrent
UTIs.18 However, concerns have been raised that excessive
ingestion of cranberry products may result in increased urinary
excretion of calcium and oxalate, thus favoring formation of
calcium oxalate renal stones.19

The detrimental effects of commonly abused drugs (eg, nicotine,
alcohol, heroin) have been described.31 Of particular concern
is the recent rise of synthetic cannabinoids, herbal blends with
varying concentrations of synthetic cannabis analogues used for
recreational purposes. Reports of renal toxicity associated with
use of these agents have been described.32

HERBAL SUPPLEMENTS AND ALTERED HOMEOSTASIS

Use of herbal medicines has been linked to alterations in body
homeostasis, eventually leading to nephrotoxic phenomenon.
Individual case reports have described patients experiencing
rhabdomyolysis and AKI after using various herb-containing
products, such as guarana (used in energy supplements
because of its high caffeine content),20 caffeine,21 licorice,22
brucine (used in traditional Chinese medicine for pain and
inflammation),23 and wormwood (used for digestive problems).24
In addition, many herbal medicinal plants may have diuretic
properties.25 To our knowledge, no direct association between
diuresis-induced AKI and use of these herbs has been reported
in human subjects; however, such an occurrence remains a
distinct possibility. Indeed, a case of lithium toxicity associated
with herbal diuretic use has been reported.26 Although this case

In summary, the prevalence of herbal medicine-induced
nephrotoxicity is likely to increase with the growth of the herbal
medicine industry. Physicians should actively seek information
from their patients—particularly those with underlying renal
morbidity—about their use of herbal medicinal agents.
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