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•  A	
  mul:-­‐disciplinary	
  triple	
  licensed	
  healthcare	
  prac:ce	
  
including	
  Medicine,	
  Veterinary	
  Medicine	
  and	
  Pharmacy	
  
professionals	
  prac:cing	
  in	
  the	
  only	
  industry	
  poison	
  control	
  
center	
  in	
  the	
  US	
  
	
  

•  Academically	
  affiliated	
  with	
  the	
  University	
  of	
  Minnesota	
  
	
  

•  Core	
  prac:ce	
  areas	
  include	
  clinical	
  toxicology,	
  product	
  safety	
  
and	
  regulatory	
  repor:ng	
  support	
  for	
  corporate	
  en::es	
  
including	
  a	
  24/7	
  Human	
  and	
  Animal	
  Adverse	
  Event	
  Medical	
  
Call	
  Center	
  

SafetyCall	
  Interna:onal,	
  PLLC	
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For her part, Dr. Giardina recommends that heart patients -- and anyone else, for that 
matter -- steer clear of herbal products. 
 
"Frankly, I would just avoid them all," she says. "Go into your medicine cabinet and get 
rid of anything you bought in an herbal store that you take in a pill form. Save your 
money and go buy a pair of shoes." 

For her part, Dr. Giardina recommends that heart patients -- and anyone else, for that 
matter -- steer clear of herbal products. 
 
"Frankly, I would just avoid them all," she says. "Go into your medicine cabinet and get 
rid of anything you bought in an herbal store that you take in a pill form. Save your 
money and go buy a pair of shoes." 

"Stay away from the four G's: garlic, ginkgo, ginseng, and ginger," says Dr.  Elsa - Grace Giardina , a  
cardiologist at Columbia University, in New York, who has studied herbal remedies and  hea rt   drugs  
but did not participate in the current report. "They all have effects on bleeding."   
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Top	
  10	
  therapeu-c	
  classes	
  and	
  individual	
  
agents	
  to	
  cause	
  DILI	
  in	
  the	
  USA	
  (N=899)	
  
Therapeu-c	
  Class	
   n	
  

1	
   An:microbials	
   408	
  

2	
   Herbal	
  and	
  dietary	
   145	
  

3	
   CVS	
  agent	
   88	
  

4	
   CNS	
  agents	
   82	
  

5	
   An:-­‐neoplas:cs	
   49	
  

6	
   Analgesics	
   33	
  

7	
   Immunomodulatory	
   27	
  

8	
   Endocrine	
   20	
  

9	
   Rheumatologic	
   13	
  

10	
   Gastrointes:nal	
   12	
  

Individual	
  agent	
   n	
  

1	
   Amox-­‐Clavulanate	
   91	
  

2	
   INH	
   48	
  

3	
   Nitrofurantoin	
   42	
  

4	
   TMP/SMX	
  (Bactrim)	
   31	
  

5	
   Minocycline	
   28	
  

6	
   Cefazolin	
   20	
  

7	
   Azithromycin	
   18	
  

8	
   Ciprofloxacin	
   16	
  

9	
   Levofloxacin	
   13	
  

10	
   Diclofenac	
   12	
  



Catechin as 
labeled 

ingredient 
No Catechin as 

labeled ingredient Total 
Catechin Concentration/g product  

   Less than lower limit of 
detection 

2/18 (11.1%) 49/82 (59.8%) 51/100 (51.0%) 

   0 - <10 mcg/g 3/18 (16.7%) 4/82 (4.9%) 7/100 (7.0%) 

   10 - 500 mcg/g 1/18 (5.6%) 25/82 (30.5%) 26/100 (26.0%) 

   > 500 mcg/g 12/18 (66.7%) 4/82 (4.9%) 16/100 (16.0%) 

Dig Dis Sci (2013) 58:2682–2690 

~ 40% of products implicated in liver injury had unlabeled Catechin 







Emergency	
  Department	
  Visits	
  for	
  Adverse	
  Events	
  Related	
  to	
  Dietary	
  
Supplements.Geller	
  AI,	
  et	
  al.	
  N	
  Engl	
  J	
  Med.	
  2015	
  Oct	
  15;373(16):1531-­‐40.	
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•  166	
  million	
  people	
  use	
  dietary	
  supplements	
  annually	
  
•  Other	
  important	
  sta:s:cs	
  

•  Number	
  of	
  ER	
  visits	
  for	
  all	
  causes	
  na:onally:	
  136	
  million	
  
•  ER	
  visits	
  associated	
  with	
  Rx	
  drugs	
  taken	
  as	
  prescribed:	
  731,000	
  (CDC,	
  

2015)	
  
•  Pediatric	
  ER	
  visits	
  associated	
  with	
  30	
  million	
  children	
  par:cipa:ng	
  in	
  

organized	
  sports:	
  775,000	
  (Johns	
  Hopkins	
  Medicine,	
  2015)	
  
•  CDC	
  es:mates	
  that	
  each	
  year	
  roughly	
  48	
  million	
  people	
  get	
  sick	
  from	
  a	
  

foodborne	
  illness,	
  128,000	
  are	
  hospitalized,	
  and	
  3,000	
  die.	
  	
  
•  Allergic	
  anaphylaxis	
  rxns	
  to	
  food	
  (FDA	
  2015):	
  

•  30,000	
  ER	
  visits	
  
•  2,000	
  hospitaliza:ons	
  
•  150	
  deaths	
  

	
  

Background	
  Data	
  



Emergency Department Visits for Adverse Events Related to Dietary Supplements. 
Geller AI, et al. N Engl J Med. 2015 Oct 15;373(16):1531-40. 
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•  Contains	
  Data	
  from	
  63	
  par:cipa:ng	
  hospitals	
  as	
  a	
  
representa:ve	
  sample	
  of	
  US	
  Emergency	
  Rooms	
  

•  First	
  established	
  by	
  the	
  CPSC	
  to	
  monitor	
  consumer	
  product	
  
related	
  injuries	
  sending	
  people	
  into	
  ERs	
  
•  Lawn	
  mowers,	
  toasters,	
  cribs,	
  car	
  seats,	
  highchairs,	
  hair	
  dryers	
  …
etc	
  

•  2002	
  expanded	
  to	
  “The	
  Na:onal	
  Electronic	
  Injury	
  Surveillance	
  
System	
  -­‐-­‐	
  Coopera:ve	
  Adverse	
  Drug	
  Event	
  Surveillance	
  
Project	
  (NEISS-­‐CADES)”	
  

•  Provides	
  a	
  “surrogate”	
  measure	
  of	
  presumed	
  serious	
  injuries	
  
associated	
  with	
  consumer	
  products	
  

	
  

NEISS	
  Database	
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•  Outcome	
  Severity	
  not	
  delineated	
  
•  Not	
  all	
  ER	
  visits	
  are	
  created	
  equal	
  
	
  

•  No	
  treatment	
  informa:on	
  was	
  listed	
  
	
  
“Most	
  pa:ents	
  with	
  palpita:ons,	
  chest	
  pain,	
  or	
  tachycardia	
  
associated	
  with	
  supplement-­‐related	
  adverse	
  events	
  were	
  
discharged	
  from	
  the	
  emergency	
  department	
  (89.9%;	
  95%	
  CI,	
  87.2	
  
to	
  92.6).”	
  

Limita:ons/Notable	
  Observa:ons	
  (Geller	
  et.	
  al.)	
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•  Age	
  and	
  reason	
  for	
  admission	
  not	
  delineated	
  
•  ICU	
  vs.	
  Observa:on	
  Ward	
  
“Hospitaliza5on	
  includes	
  hospital	
  admission,	
  observa5on	
  status	
  
admission,	
  or	
  transfer	
  to	
  another	
  acute	
  care	
  facility”	
  
	
  

•  Not	
  all	
  allergy	
  events	
  associated	
  with	
  supplement	
  suspected	
  
products/ingredients	
  are	
  created	
  equal	
  	
  
•  As	
  cited	
  in	
  the	
  ar:cle	
  approximately	
  10%	
  of	
  the	
  allergic	
  reac:ons	
  were	
  

listed	
  as	
  “severe”	
  and	
  the	
  balance	
  were	
  minor-­‐moderate	
  in	
  nature	
  
•  Confirmatory	
  diagnosis	
  for	
  minor	
  or	
  severe	
  allergic	
  reac:ons	
  is	
  

typically	
  done	
  on	
  follow-­‐up	
  exams	
  with	
  primary	
  providers	
  not	
  in	
  the	
  ER	
  

Limita:ons/Notable	
  Observa:ons	
  (Geller	
  et.	
  al.)	
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•  Pediatric	
  exposures:	
  
•  CRCs	
  are	
  not	
  provided	
  because	
  the	
  products	
  are	
  classified	
  as	
  
GRAS	
  and	
  CRCs	
  are	
  not	
  warranted	
  

•  Inges:ons	
  of	
  DS	
  may	
  be	
  over-­‐represented	
  due	
  to	
  lack	
  of	
  
familiarity	
  with	
  ingredients	
  causing	
  parents,	
  caregivers	
  and	
  even	
  
pediatricians	
  to	
  err	
  on	
  the	
  side	
  of	
  cau:on	
  and	
  have	
  a	
  child	
  seen	
  
in	
  an	
  ER	
  amer	
  any	
  unintended	
  exposure	
  

•  Micronutrient	
  Events:	
  
•  Not	
  all	
  Iron	
  containing	
  product	
  exposures	
  are	
  created	
  equal	
  

•  Dose	
  (typically	
  low	
  in	
  pediatric	
  supplements)	
  
•  Form	
  of	
  iron:	
  Carbonyl	
  vs.	
  Ferrous	
  Salts	
  
	
  

Limita:ons/Notable	
  Observa:ons	
  (Geller	
  et.	
  al.)	
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•  Confounding	
  Variables	
  in	
  assessing	
  role	
  of	
  a	
  DS	
  in	
  “Adverse	
  
Reac:ons”:	
  
•  Many	
  “adverse	
  reac:on”	
  related	
  diagnoses	
  are	
  diagnoses	
  of	
  exclusion	
  	
  
•  R/O	
  of	
  emergence	
  of	
  new	
  disease	
  or	
  exacerba:on/re-­‐emergence	
  of	
  

pre-­‐exis:ng	
  disease	
  
•  Product	
  integrity	
  issues,	
  specifica:on	
  breaches,	
  etc.	
  
•  Alterna:ve	
  diagnosis	
  not	
  considered	
  

	
  

Limita:ons/Notable	
  Observa:ons	
  (Geller	
  et.	
  al.)	
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•  	
  Some	
  products	
  inclusions	
  (iden:fied	
  in	
  Supplement	
  1)	
  were	
  
puzzling.	
  
“Addi5onal	
  products	
  that	
  are	
  o@en	
  used	
  by	
  consumers	
  for	
  complementary	
  
health	
  but	
  do	
  not	
  fall	
  under	
  the	
  regulatory	
  defini5on	
  of	
  dietary	
  supplements	
  
(e.g.,	
  topically	
  administered	
  herbal	
  or	
  homeopathic	
  products)	
  were	
  also	
  
included	
  in	
  the	
  analysis.”	
  
•  eg,	
  dimethyl	
  sulfoxide,	
  Calcium	
  Polycarbophil,	
  snake	
  oil	
  

Limita:ons/Notable	
  Observa:ons	
  (Geller	
  et.	
  al.)	
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•  Numerator	
  and	
  Denominator	
  
•  What	
  is	
  the	
  numerator	
  for	
  severe	
  outcome	
  cases	
  as	
  compared	
  
to	
  the	
  total	
  visits	
  and	
  corresponding	
  overall	
  incidence	
  rates?	
  

•  What	
  is	
  the	
  incidence	
  of	
  AEs	
  associated	
  with	
  dietary	
  supplements	
  
properly	
  manufactured	
  and	
  mee:ng	
  all	
  requirements	
  of	
  DSHEA??	
  
	
  
“The	
  safety	
  of	
  dietary	
  supplements	
  that	
  are	
  not	
  known	
  to	
  be	
  adulterated	
  
remains	
  poorly	
  described,	
  however.	
  Data	
  are	
  lacking	
  to	
  quan5fy	
  the	
  
frequency	
  of	
  adverse	
  events	
  associated	
  with	
  dietary	
  supplements	
  in	
  the	
  
United	
  States.”	
  

Limita:ons/Notable	
  Observa:ons	
  (Geller	
  et.	
  al.)	
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•  Exactly	
  which	
  products	
  are	
  involved	
  in	
  suspected	
  events	
  
	
  

•  Unconven:onal/prohibited	
  new	
  ingredients	
  
	
  

•  Tes:ng	
  of	
  products	
  for	
  adultera:on	
  to	
  iden:fy	
  those	
  events	
  
that	
  involve	
  products	
  masquerading	
  as	
  appropriately	
  
designed,	
  labeled	
  and	
  formulated	
  DSs	
  
	
  

•  Difficulty	
  Swallowing	
  Issues	
  
•  41%	
  of	
  all	
  micronutrient	
  events	
  (approx.	
  4,000)	
  and	
  54.1%	
  of	
  
events	
  involving	
  calcium	
  

Remaining	
  Legi:mate	
  Issues	
  (Geller	
  et.	
  al.)	
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Post-­‐market	
  Surveillance:	
  	
  “Best	
  Prac:ce”	
  companies	
  
collaborate	
  with	
  clinicians	
  to	
  address	
  the	
  intent	
  of	
  
the	
  mandatory	
  SAE	
  repor:ng	
  Laws	
  

•  PMS	
  is	
  a	
  performance	
  based	
  process	
  of	
  incident	
  
inves:ga:on	
  and	
  signal	
  detec:on	
  

•  Depends	
  on	
  a	
  passive	
  but	
  sensi:ve	
  surveillance	
  system	
  
•  Clinicians	
  play	
  a	
  vital	
  role	
  in	
  monitoring,	
  iden:fying	
  and	
  
repor:ng	
  suspected	
  AEs	
  involving	
  supplements	
  

•  Report	
  to	
  manufacturer,	
  FDA	
  or	
  both????	
  

Clinician	
  Role	
  in	
  Post-­‐Market	
  Surveillance	
  
(PMS)	
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1.  Normalized	
  Incidence	
  Rates	
  
	
  

2.  Determining	
  acceptable	
  ranges	
  and	
  ac:onable	
  varia:ons	
  
	
  

3.  Determining	
  expected	
  events	
  based	
  on	
  toxicology	
  and	
  
product	
  design	
  
	
  

4.  Iden:fying	
  predictable	
  events	
  and	
  their	
  expected	
  incidence	
  
rates	
  

PMS	
  and	
  Product	
  Safety	
  Profiling	
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5.  Incident	
  integrity	
  scoring	
  (Consider	
  that	
  most	
  consumer	
  
health	
  care	
  product	
  events	
  are	
  spontaneously	
  reported	
  vs.	
  
clinical	
  trial	
  generated)	
  	
  	
  
	
  

6.  Iden:fying	
  “Background	
  Noise”	
  or	
  events	
  occurring	
  
simultaneously	
  but	
  unrelated	
  to	
  product	
  use	
  	
  
	
  

7.  Iden:fying	
  trends	
  in	
  low	
  scoring	
  unexpected	
  events	
  and	
  
considering	
  poten:al	
  rela:onship	
  to	
  product	
  issues	
  ie.	
  
“Sen:nel	
  Events”	
  

PMS	
  and	
  Product	
  Safety	
  Profiling	
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8.  For	
  suspected	
  “Sen:nel”	
  events	
  or	
  for	
  devia:ons	
  in	
  
expected	
  incidence	
  rates	
  do	
  individual	
  incidents	
  represent:	
  
a)  Quality	
  Control	
  issues/Contamina:on	
  

i.  Before	
  leaving	
  the	
  plant	
  
ii.  Amer	
  leaving	
  the	
  plant	
  

b)  Direct	
  but	
  predictable	
  or	
  previously	
  recognized	
  adverse	
  
effects	
  based	
  on	
  inherent	
  toxicology/pharmacology	
  of	
  the	
  
product	
  or	
  an	
  ingredient	
  
I.  Dose	
  dependent	
  
II.  Dose	
  independent	
  (idiosyncra:c)	
  

PMS	
  and	
  Product	
  Safety	
  Profiling	
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8.  For	
  suspected	
  “Sen:nel”	
  events	
  or	
  for	
  devia:ons	
  in	
  
expected	
  incidence	
  rates	
  do	
  individual	
  incidents	
  represent:	
  

c)  Direct but previously unrecognized adverse effect of the 
product or an ingredient: 

i.  Idiosyncratic, unpredictable in occurrence but predictably 
occurring at a low incidence rate within the population 

ii.  Long Term effects secondary to chronicity of use	
  

PMS	
  and	
  Product	
  Safety	
  Profiling	
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8.  For	
  suspected	
  “Sen:nel”	
  events	
  or	
  for	
  devia:ons	
  in	
  
expected	
  incidence	
  rates	
  do	
  individual	
  incidents	
  represent:	
  
d)  Interac:on	
  related	
  event	
  involving	
  use	
  of	
  the	
  product	
  and:	
  

i.  Other	
  Drug	
  
ii.  Disease	
  
iii.  Food	
  
iv.  Environment	
  
v.  Biologic	
  (gene	
  expression)	
  
vi.  OTHER	
  CONSUMER	
  PRODUCT	
  CONCOMMITANTLY	
  BEING	
  USED	
  
vii.  Old	
  botanical	
  or	
  new	
  use	
  botanical	
  	
  
viii.  Counterfeit	
  product	
  

PMS	
  and	
  Product	
  Safety	
  Profiling	
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Courtesy: Marv Shepherd 

Ponstan is an anti-inflammatory product.  This 
counterfeit was found in Columbia. First is the yellow 
powder; it consist of boric acid, floor wax, yellow 
highway paint. Pressed into tablets and placed in foil 
packs with labeling. 
Source: Pharmaceutical Manufacturer Research Association 
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Which one is the fake drug? 

Courtesy: Marv Shepherd 

Viagra® (sildenafil) 

FAKE 
FAKE 

AUTHENTIC 
AUTHENTIC 
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9.  Are	
  reported	
  effects	
  in	
  any	
  given	
  category	
  preventable?	
  
10. Can	
  reported	
  effects	
  in	
  any	
  given	
  category	
  	
  be	
  prevented,	
  	
  

managed	
  and/or	
  mi:gated	
  through:	
  
a.  Disclosure	
  
b.  Educa:on	
  
c.  Reformula:on	
  
d.  New	
  manufacturing	
  process	
  (change	
  in	
  solvents)	
  
e.  New	
  product	
  design	
  (mul:-­‐ingredient	
  review)	
  
f.  Dosage	
  adjustment	
  
g.  Market	
  withdrawal	
  or	
  recall	
  

PMS	
  and	
  Product	
  Safety	
  Profiling	
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•  Key	
  DSHEA	
  product	
  safety	
  features:	
  
•  Defines	
  substance	
  eligibility	
  for	
  inclusion	
  in	
  a	
  DS	
  
•  Has	
  provisions	
  for	
  FDA	
  evalua:ng	
  and	
  approving	
  new	
  dietary	
  
ingredients	
  for	
  inclusion	
  in	
  dietary	
  supplements	
  

•  Has	
  specific	
  GMP	
  requirements	
  for	
  quality	
  

•  As	
  amended,	
  has	
  specific	
  requirements	
  for	
  documen:ng	
  and	
  
repor:ng	
  of	
  both	
  serious	
  and	
  non-­‐serious	
  adverse	
  events	
  

•  Grants	
  FDA	
  specific	
  authori:es	
  for	
  declaring	
  products	
  adulterated	
  or	
  
misbranded	
  including	
  recall	
  and	
  deten:on	
  ac:on	
  

•  Contains	
  specific	
  requirements	
  for	
  labeling	
  and	
  claims	
  

•  Contains	
  provisions	
  for	
  civil	
  and	
  criminal	
  penal:es	
  for	
  viola:ons	
  

DSHEA	
  &	
  DS	
  Safety	
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•  Top	
  3	
  focus	
  areas	
  in	
  need	
  of	
  aMen:on	
  
1)  FDA	
  Funding	
  Limita:ons	
  leading	
  to	
  Lack	
  of	
  Enforcement	
  

a)  Allowing	
  some	
  rogue	
  companies	
  with	
  products	
  masquerading	
  as	
  
supplements	
  to	
  remain	
  in	
  the	
  marketplace	
  	
  

2)  Appropriate	
  scien:fic	
  inves:ga:ons	
  into	
  botanical	
  
ingredient	
  safety	
  circumvented	
  by	
  innuendo	
  	
  

3)  Clinician	
  context	
  to	
  guide	
  individual	
  pa:ents:	
  
a)  A	
  vital	
  component	
  of	
  ra:onal	
  risk/benefit	
  assessment	
  

b)  Referral	
  to	
  ra:onal	
  informa:on	
  re:	
  supplement	
  selec:on	
  
hMp://www.crnusa.org/CRNfactsheetconsumer:ps.html	
  

DSHEA,	
  DS	
  Safety,	
  Clinician	
  Context	
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