Notable case Case reports

Chronic Ayurvedic medicine use associated with
major and fatal congenital abnormalities

Although there are potential associations between lead exposure during pregnancy and adverse
pregnancy outcomes, there are limited data on whether in-utero lead exposure is associated with
major congenital abnormalities. We describe a case of a major congenital renal abnormality, which
resulted in severe pulmonary hypoplasia and neonatal death, that was potentially associated with
maternal chronic lead ingestion via an Ayurvedic medicine throughout pregnancy.
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Clinical record

A 28-year-old primigravida was referred to a maternal—
fetal specialist because a fetal ultrasound at 20 weeks
showed oligohydramnios, absence of the right kidney
and a small echogenic left kidney with poor cortico-
medullary differentiation, and intrauterine growth re-
striction. She had a history of lethargy throughout her
pregnancy and a normocytic anaemia with a haemoglo-
binlevel of 95 g/L (reference interval [RI], 97—148 g /L) at
24 weeks’ gestation and 88 g/L (RI, 95—150 g/L) at
30 weeks” gestation. Her white cell count and platelet
count were normal at 24 weeks” and 30 weeks’ gestation.
Liver and renal function test results, and serum vitamin
By,, folate and ferritin levels were also within normal
limits at both 24 weeks’” and 30 weeks’ gestation.
Chorionic venous sampling performed at 24 weeks did
not detect any significant genomic abnormalities. At
30 weeks’ gestation, the maternal blood film showed
basophilic stippling and her blood lead level (BLL) was
high at 3.2 pmol/L (RI, <0.48 pmol/L) or 67 pg/dL
(RI, <10 pg/dL). The toxicology unit was consulted and
chelation was commenced, including oral dimercapto-
succinic acid (DMSA) at a dose of 10 mg/kg three times a
day for 5 days followed by 10 mg/kg twice daily for
14 days. Three weeks after chelation, her BLL was 0.7
umol/L (14.4 pg/dL).

For the previous 6 months, the patient had been taking
two tablets per day of an Ayurvedic medicine, prescribed
by a practitioner in India, that she was self-importing to
Australia. Analysis of these tablets (performed by DTS
Food Laboratories, a National Association of Testing
Authorities-accredited laboratory) using inductively
coupled plasma mass spectrometry, a process used to
detect metals and non-metals, showed a lead content of
47%, small amounts of mercury (1.7%), and arsenic
(<0.01%). Urine arsenic and mercury levels were within
normal limits. No other sources of lead exposure or
ingestion were found.

Fetal growth improved after chelation therapy
commenced; however, further ultrasound scans of the
fetus showed diminished left renal tissue with progres-
sion to anhydramnios by 30 weeks’ gestation. By
34 weeks’ + 5 days’ gestation, there was no fetal renal
tissue visible on ultrasound. The family received exten-
sive counselling from the neonatal and renal specialists

and the paediatric toxicologist, with consideration as to
whether to dialyse the baby if chelation was needed and if
the expected related respiratory failure was considered
survivable postnatally.

Three days before an elective caesarean section at
39 weeks, the mother received intravenous calcium diso-
dium edetate 40 mg/kg twice daily to decrease her lead
concentrations before delivery. She gave birth to a 3.14 kg
baby who had severe hypoxic and hypercapnic respira-
tory failure and a small right pneumothorax as a result of
pulmonary hypoplasia, and severe contractures with
bilateral dislocated hips, each resultant of the antenatal
anhydramnios. The baby did not have typical facies of
Potter sequences or other congenital abnormalities asso-
ciated with Potter syndrome. Renal ultrasound showed no
left renal tissue and a severely dysplastic right kidney of
1 cm diameter. The cord BLL at delivery was low at 0.37
pmol/L (8.0 pg/dL). Given the low BLL, chelation was not
initiated. The baby died 2 days later from severe respira-
tory failure owing to poor antenatal pulmonary develop-
ment, a result of the severe renal dysgenesis. At autopsy,
the BLL was 0.55 umol/L (11.5 pg/dL) and there was
severely hypoplastic and multicystic renal tissue bilater-
ally (right kidney, 15 g; left kidney, 16 g), with normal
ureters and bladder. Three weeks’ postpartum, the
mother’s BLL was 0.8 pmol/L (17.3 pg/dL).

Discussion

Anaemia during pregnancy is common and iron defi-
ciency is a common cause. However, normocytic anaemia
in the absence of other causative factors requires further
investigation using blood film analysis. Basophilic stip-
pling onblood film is associated with lead toxicity, arsenic
toxicity, thalassaemia, sideroblastic anaemia, thrombotic
thrombocytopenic purpura and hereditary pyrimidine 5'-
nucleotidase deficiency. The combination of basophilic
stippling with unexplained anaemia needs further
investigation, and questions regarding potential sources
of lead or arsenic exposure need to be asked. Other
common sources of lead include occupational exposure,
fishing sinkers, old paint (before 1960), retained bullets
and pottery.

During pregnancy, chronic lead toxicity can present with
anaemia and lethargy, peripheral neuropathy, hyperten-
sion, liver and renal dysfunction, abdominal pain and, in
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severe cases, encephalopathy.” Long-term effects on
maternal and fetal IQ are also a concern.

Lead crosses the placenta at as early as 12—14 weeks’
gestation and is mobilised from maternal bone during the
formation of the fetal skeleton. Studies have shown that
85% of cord BLLs come from maternal bone stores.”
Although there are potential associations between lead
exposure during pregnancy and adverse pregnancy
outcomes, including spontaneous abortion, pregnancy-
related hypertension, low birth weight and neuro-
behavioural development, the literature is less clear on
whether there is an association between major congenital
abnormalities and lead toxicity during pregnancy.””

One case report describes an asymptomatic female
worker with occupational lead exposure who had a BLL
of 62 pg/dL at 8 weeks’ gestation and was removed from
exposure with a reduction of BLL to 5 pg/dL at 14 weeks’
gestation. The infant developed VACTERL association
(vertebral anomalies, anal atresia, cardiac defects,
tracheo-esophageal fistula and/or esophageal atresia,
renal and radial anomalies, and limb defects); it was not
possible to determine whether this was caused by the lead
toxicity.* Another case involved a mother with a BLL of
31 nug/dL at 21 weeks’ gestation from a retained bullet.
There were neurological, cardiovascular and pulmonary
abnormalities at birth but no functional abnormalities at
10 years of age.”

In our case, the mother had been taking Ayurvedic
medication for 6 months spanning the period before
pregnancy and during the first trimester during
organogenesis. The baby had renal abnormalities
(agenesis of one and absence of the other kidney), along
with pulmonary hypoplasia and anhydramnios. The
risk of nephrotoxicity increases proportionally with
increasing BLL, and effects on glomerular filtration
have been reported at a BLL <20 pg/dL.° Although it is
not possible to be certain that these abnormalities were
caused by the lead toxicity, a high BLL was present on
investigation.

Evidence for chelation therapy for lead toxicity during
pregnancy is limited to animal data and case studies.”
Removal from ongoing exposure is key to the treatment
of any patient with heavy metal toxicity. DMSA was
administered in this case and there have been conflicting
animal studies on whether DMSA increases the risk of
fetal toxicity secondary to lead or whether it significantly
reduces the lead concentration without harm. Chelation
during the first trimester is controversial because this is
the period of organogenesis; therefore, the potential
benefit of chelation has to be balanced against the
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unknown risks of the chelation agents on fetal outcome.
Generally, unless the mother is encephalopathic or has
other markers of severe lead toxicity, chelation would be
deferred until at least the second trimester.” In our case,
consideration was given as to which chelating agent, if
needed, could be used for the baby. Given the fetus and
baby had minimal kidney tissue, an intravenous chelating
agent may have caused nephrotoxicity through deposits
of chelation complexes. Oral succimer via a nasogastric
tube was to be the chelating agent of choice, as it would
not have those same concerns of nephrotoxicity.

The popularity of traditional medicines has been
increasing in Asia, North America and Australasia.®
Ayurveda is the most widely practiced traditional medi-
cine system on the Indian subcontinent. The addition of
heavy metals into Ayurvedic preparations may either be
purposeful or a result of contamination. During preg-
nancy, there is an increased recommended iron intake of
50% compared with that for women of childbearing age.
The number of women substituting Ayurvedic medicine
for iron supplementation during pregnancy and to what
extent is unknown. In a study from the United States, an
analysis of 70 Ayurvedic products showed that 14 (20%)
contained enough heavy metals to be over the recom-
mended maximum amounts.” There is existing legislation
to help regulate the provision of Ayurvedic and herbal
medicines in the United Kingdom and the US. In
Australia, the Therapeutic Goods Administration (TGA)
allows listing of complementary medicines if the names of
the ingredients are provided to the TGA; however, testing
of content (eg, for safety) is not required for such listing."’
In addition, the purchase of these medications for per-
sonal use from overseas and their availability over the
internet can prove challenging to monitor.

Health care practitioners and consumers need to be aware
of the potential for heavy metal toxicity to be associated
with the use of Ayurvedic medications. A focused drug
history including traditional remedies should be under-
taken in all patients. Pregnant patients need to know the
side effects of medications prescribed throughout preg-
nancy and the risks associated with taking complemen-
tary medicine, especially given the “loopholes” in content
testing by regulatory agencies not only in some countries
overseas but also in Australia.
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