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Integrative Chinese-Western

Medicine
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* Pilot project of using CM in inpatient settings
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Integrative Chinese-Western

Medicine
.‘

* Major concerns:

+ CM Toxicity
* Interactions between CM and WM MR. WORRY
—> Herb-Drug Interaction (HDI) iy

* Inpatient setting
* Severe clinical conditions
* Complex drug regimens
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" You should not take CM
while on WM therapy

III
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" Please separate the intake of CM
and WM by at least two hours | “

+ Possible outcomes:

* Improved/ Worsened?
* Toxic effect?
* Herb-drug interaction?
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o

* Evidence-based medicine
* Need scientific evidence to support clinical practice
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Challenges of evaluating CM safety

Use of Herbs

¢ Complex nature of herbs (e.g.
multiple components, multi-
pharmacological targets)

¢ Evolving pharmacopeia standards

¢ Traditional practice in prescribing
(e.g. composite formula)

R

Scientific evidence

¢

*¢ & o o

Limited scientific data on safety
(mainly on beneficial effects)

Mostly in-vitro / animal studies
Case reports (n=1)
Human studies subject to challenge

Reproducibility of testing samples
of the study



Interaction of CM / Herbal Medicine(s) with Anticancer Drug(s)

Drug(s), as single Chinese / herbal medicine (s), as single entity or

enti.ty orin Drug(s) CM / Herbal Medicine(s) / (Compound) in formulae or compound
regimen(s) —

Irinotecan Hypericum perforatum, St, John’s wort'

Assigned level of
significance Level of Severity of Adverse DHI Level of Evidence . .
O__Hiel ] A
e Table 1. Level of Significance
O M ] . . . _

O Insignififant Uncertain O
O Not knojvn [m]

Significance

1

Description of Effects: The combination of St. John'} wort” with irinotecan may decrease the drug

Level of
Severity of Evidence
Adverse DHI

ol =] (==}

efficacy of irinotecan i varigns cells and animal models as well as cancer
patients. I g

. . B High
Mechanism| The combmation of St. Jofn's wort’ with minotecan may affect the
phammacokinetics of mwimotecan.

Interaction

Managemen|:  Concomitant admistration of iginotecan and St. John's wort’ should be avoided.

n

Brief summary on Moderate

Summary:
content of the The combined treatment of irinotecan and St. John's wort' was investigated in several animal and
referen Ce(S) _\- |1lu11.a1.1 studies. .Rcsulls .slm\\-:!:d 1|.|a.1 i.ri.uulccun—iusluccd mtestinal damage, pro—i.uﬂmm.uatot}'

cytokine production and testinal epithelial apoptosis were attenuated by the pretreatment of St.
John's wort (STW). These inhibitions of pro-inflammatory cytokines and intestinal epithelinm M||d
apoptosis partly explained the protective effect of SIW against irinotecan-induced diarrhea (1).
However, other recent studies reported that although the co-adnunistration of SIW with innotecan
resulted in lesser toxicity induced by irinotecan, the maximum plasma concentration (Cpay) of
irinotecan and SN-38 (active metabolite of rinotecan) had significantly decreased after a long term I . f t /
exposwre to SIW for consecutive 14 days (2. 3). Simalar results were obtained from another low nSIQ nirican
quality RCT, i wlich two patients had colorectal cancer, two had lung cancer and one had Uncertaln
sarcoma, that the plasma levels of SN-38 in patients were significantly reduced by 42% following
co-treatment of irinotecan and STW (4).

Reference(s): Not known
1. Hu ZP. Yang XX, Chan SY. Xu AL, Duan W. Zhu YZ. et al. St. John's wort attenuates
nmotecan-mduced diarthea via down-regulation of mtestmal pro-inflammatory cytokines and
mlubitton  of mtestinal epithehial apoptosis. Toxicology &  Applied Phamacology.
2006:216(2):225-37.

Hu Z, Yang X. Ho P-L. Chan E. Sui YC. Xu C. et al. St. John's wort modulates the toxicities
and pharmacokinetics of CPT-11 (liinotecan) in rats. Phanmaceutical Research. 2005,22(6):902-
14.

(=]

Leg ends for additional 3. Hu ZP, Yang XX. Chen X. Cao J. Chan E. Duan W. et al. A mechanistic study on altered
pharmacokinetics of wmotecan by St. Jolm's wort. Current Drug Metabolismu. 2007:8(2):157-71.
Mathijssen RH, Verweij J. de Bruijn P, Loos WI, Sparreboom A. Effects of St. John's wort on
irinotecan metabolism. J Natl Cancer Inst. 2002 Ang 21:94(16):1247-9. (JTadad Score: 1)

information 4

Data extraction: May 08
Updated: Jan 11 (v.1)




How to interpret data ?
- Example (Irinotecan & St John’s Wort)

A B
0 257 [ CPT-11 + Vehicl
o [ICPT-11 + Vehicle o revee Assay such as mean diarrhea score
S B CPT-11 + SUW S 2.01 ] WCPT-11+SJW . PR
Q 157 _ @ _ . lower in combination group
@ 1]
Q a 1.57
< 1.0 £
S 3 1.0-
© =
§ 057 H . E 0.5- I H
= * a
P i - l_ 0.0 - Author: “...combined SJW markedly
Day 5 Day 6 Day 7 Day 8 . a
Dayl ~ Day2  Day3  Day4 W W W a reduced CPT-11-induced diarrhea and
Fig. 1. Effects of coadministered St. John’s wort on the early- (A) and late-onset intestinal lesions.”

]

(B) diarrhea induced by irinotecan (CPT-11) in rats.
diarrhea

SJW attenuated .ir.e'noteccm-.in/

including [L-1p, [L-2, IL-6, IFN-y and TNF-a and intestinal epithelial apoptosis were monitored over 11 days. Our studies demonstrated that
combined SIW markedly reduced CPT-11-induced diarrhea and intestinal lesions. The production of pro-inflammatory cytokines such as [L-1p,
[FN-y and TNF-«« was significantly up-regulated in intestine. In the mean time, combined SJW significantly suppressed the intestinal epithelial

Also mentioned in the article:

induced diarrhea. Our preliminary study in the rat clearly Herb + Drug — reduce tOXICIty?

demonstrated that pretreatment with SJW significantly reduced
the diarrhea induced by use of irinotecan (Hu et al., 2005).
Interestingly, a recent pilot study in 5 cancer patients found
that oral treatment of SJW at 900 mg/day for 18 days
alleviated irinotecan-induced diarrhea (Mathijssen et al.,
2002). However, the mechanism for this i1s unknown. In the

Hu, ZP et al. St. John's wort attenuates irinotecan-induced diarrhea via down-regulation of intestinal pro-
inflammatory cytokines and inhibition of intestinal epithelial apoptosis. Toxicol. Appl. Pharmacol. 2006, 216, 225-237



How to interpret HDI data ?

- Example (Irinotecan & St John’s Wort)

Resulrs. Rats treated with CPT-11 alone experienced rapid decrease in body weight, whereas™o-
administration of SJW with CPT-11 resulted in lesser body weight loss. The gastraintestinal and
hematological toxicities following CPT-11 injection were both alleviated in the presence of SJW. The rat |
pharmacokinetics of both CPT-11 and its metabolite SN-38 were significantly altered in presence of SJW.
Conclusions. In conclusion, co-administered SIW significantly_ameliorated the_tavicities induced hy
CPT-11. The protective effect of SIW may be partiallv due to pharmacokinetic interaction between

CET 1 and SIRL

Decrease Gl toxicity ]

But also:

Cmax, AUCO0-10hr of SN-38 (major
active metabolite) were significantly
reduced!

/

Table II. Comparison of Pharmacokinetic Parameters Between Two Groups of Rats Receiving CPT-11 Alone or Pretreated with St. John's
Wort for 14 Days
Treatment groups

Parameters CPT-11 + SIW CPT-11 + vehicle Change (%) p value®
CPT-11
Co (ng/m1)? 93584 = 19714 15469.9 = 6206.0 0.031
tp (h) 201 4031 L73 015 0.043
AUCo-10 b+ (ng-himl) 232276 - 48471 28678.5 - 9284.8 (.140
AUC)_. (ng-h/ml) 23967.5 - 5389.2 29104.7 - 9368.2 (.160
Va (mlkg) 73939 < 1077.5 55415 + 16368 0.033
CL (mlh/kg) 2597.1 = 5093 224247135 0,194
SN-38
Cy (ng/ml) 639.4 + 200.3 1046.9 + 2322
AUC) 4y, (ng+hr/ml) 4342.7 - 12500 58953 + 13727
tipy (h) 425163 4.82 - 381 0.374
AUC,_,, (ng+h/ml) 5688.7 + 1409.9 86444 + 55432 0128
SN-38G
Cy (ng/ml) 2681.8 + 963.1 2320.8 - 5448 156 0224
AUC) 4 b (ng+h/ml) 70382 + 1837.7 65234 - 15771 79 0307
tipy (h) 261050 279 - 0.56 ~6.5 0277
AUC)_, (ng+h/ml) 7649.9 + 2293.1 7073.1 + 16883 82 0316
“Compared with the controls using Students’ unpaired f test.
Obtained by back-extrapolation to the zero time using WinNonlin program.

/{ Y Plasma level ] Vv diarrhea?

[ \ efficacy? ] = [ Dose adjustment?]

Letter to Editor:

“The article... ignores the well-known
CYP450 and P-glycoprotein effects of
St. John’s wort on drug metabolism.”

irinotecan-induced diarrhea ignores the well-known CYP450
and P-glycoprotein effects of St. John’s wort on drug
metabolism. It is also troubling that the authors appear to
misrepresent the study by Mathijssen et al. (2002) when they
state: “Interestingly, a recent pilot study in 5 cancer patients

found that oral treatment of SJW at 900 mg/day for 18 days

Hu, ZP et al. St. John's wort modulates the toxicities and pharmacokinetics of CPT-11

(Irinotecan) in rats. Pharm Res. 2005 Jun; 22 (6) :902-14

Birdsall TC. St. John's wort and irinotecan-induced diarrhea. Toxicol Appl Pharmacol.

2007 Apr 1;220(1):108

alleviated irinotecan-induced diarrhea (Mathijssen et al., 2002).
However, the mechanism for this is unknown.”

Mathijssen e al actually did NOT report less diarrhea
(although they did show a decrease in SN-38, the irinotecan
metabolite associated with diarrhea): “Clinically, irinotecan-




’brug{s} \ /CI\I / Herbhal Medicine(s) / (Compound)

Atenolol, Diltiazem, Aurantii Fructus + Bupleuri Radix
Glyceryl trinitrate, + Carthami Flos + Chuanxiong
Isosorbide dinitrate Rhizoma + Paeoniae Radix Rubra +

\ Persicae Semen

N\ P

Level of Severity of Adverse DHI Level of Evidence
P O High oA
Significance O Moderate M B
3 O Mild O C
Insignificant/ Uncertain OD
O Not known O E
Effects: The combination of atenolol and isosorbide dinitrate or diltiazem and isosorbide

dinitrate, with or without glyceryl trinitrate. along with purified Xuefu Capsule
(PXFC)" may improve the overall treatment effective rate in patients with angina
pectoris. However, the use of this combination may be associated with adverse
effects.

Mechanism:  Unknown

Management: Nil

Summary:

The combined effects of atenolol and isosorbide dinitrate or diltiazem and isosorbide dinitrate, with
or without glyceryl trinitrate, together with purified Xuefu Capsule (PXFC) in the treatment of
angina pectoris (AP) were investigated in a low quality RCT. A total of 57 patients were randomly
divided into two groups. In group A, 30 patients were treated with western drugs (isosorbide
dinitrate with diltiazem or isosorbide dinitrate with atenolol) and PXFC' whereas 27 patients in
group B were treated with western drmugs only. In addition glyceryl trinitrate was given when
necessary to relieve angina symptoms. The treatment duration for this study was 4 weeks. Adverse
effects such as headache following isosorbide dinitrate administration were reported in both groups
(8 and 3 cases in group A and B. respectively). of which 4 cases from group A had discontinued
isosorbide dinitrate. There were several reports of gastrointestinal discomfort following the intake
of PXFC' capsules, which resolved with administering PXFC' after meals. Results showed that the
overall treatment effective rates (93.3% vs 66.7%) and ECG ST-T changes of AP (63.3% vs 37%)
were significantly higher in group A than in group B (p <0.05). Besides. the plasma level of
endothelin in group A was significantly lower than group B (p <0.01) and the calcitonin gene
related peptide of group A was significantly higher than group B (p <0.01). The present study
suggested that the addition of PXFC' with western dmigs might have beneficial effects in treating
angina pectoris over western drugs alone (1).

Reference(s):
L FEBEST. BRATE, EAR. SoOn ERE, BT fA R0 AR RS R L LA Y ER R
IE PR T IEESS S, 19985 + 18 (7): 399-401. (Jadad Score: 1)

* Purified Ynefi Capsule (550 {1 FFR 3): Aurantii Fructus (I7%) + Bupleuri Radix (554H) + Carthami Flos (£]75) +
Chuanxiong Rhizoma (|||=5) + Paconiae Radix Rubra (#-%7) + Persicae Semen (#{7)
Data extraction: May 09

W\éx

POSITE FORMULA

A drug regimen vs a CM
composite formula

vy

identify the causative agent




Scope in this pilot project

‘\

232 CMs
to be usedin
Stroke and Cancer treatment protocols

d




Perform pragmatic search....

S
Literature search on specific toxicity n
D
o}
(36 English Database\ \ -
(Ovidsp platform) 4 Chinese Database =
Medline o R I S =
Embase B 3
. SREERNIESRVE el 3
Cochrane library - s
EBM reviews AR R IR =
B gE S T E A BdRE °
AN -
>3
v .
o
»

. J

Screen papers for human evidence
1\/7
Eng (Eng & Chi)
\ J

Y

Formulate reports on ~60 herbs

Literature search on herb-drug Interactions

-~

-

4 Major Database

Natural Medicines Comprehensive Database
Micromedex - Drug Interactions
Micromedex - (AltMedDex®)

HA Drug-herb Interactions Database

<N

J

274 papers

)

Screen
papers
for
human
evidence

—
~120 papers
(Eng/ Chi)

Formulate

reports on 24
herbs




What we are looking for?

‘\

* Human evidence

* RCT, non-RCT, case reports

+ Toxicities on specific organ systems
* Cardiovascular
* Liver
* Renal




Formation of Expert Panel

\

*+ Clinicians specialized in toxicology, clinical
pharmacology, oncology, cardiology, hepatology and
nephrology

+ Pharmacists
* CM experts
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NOVEL APPROACH FOR CLINICAL PRACTICE

Risk Rating - Level of Evidence vs Quality of Evidence (as assessed by Expert Panel)

Modified isk
stratification matrix
Quality of 1 ] ]| v
Good > [ 2 |
Fair 2 2 3 3
Poor 2 3 3 3

1= high risk 2= moderate risk 3= low risk

Expert opinion -
local experience &

clinical management

*Significant impact on clinical effects likely A
*UJse is prohibited in at-risk patient group(s)
oh Pick *Concurrent use with certain drug(s) is prohibited or specific monitoring (e.g. TOM, INR) is requried
HighRisk | ¢ yce ic geemed necessary )
*Significant impact on clinical effects possible A
»Avoid / not recommend in at-risk patient group(s) or specific clinical monitoring is required if used
Moderate | *Concurrent use with certain drug(s) should be avoided /is not recommended or specific
Risk monitoring (e.g. TOM, INR) is requried )
v '\
oSignificant impact on clinical effects less likely
.. | #Specific clinical monitoring as recommneded
Low Risk
J
\
*Significant impact on clinical effects unlikely
No Reported *Routine clinical monitoring
Risk y




Risk Assessment and

Recommendations

+# Risk ratings of CM Toxicity (on
specific organ systems) and
potential HDIs (against individual
drug or drug classes)

*# Practical recommendations (e.g.
avoid, not recommend, use with
close monitoring)

Risk and Rec d on Use of Chinese Medicines
In the Integrated Chinese-Western Medicine (ICWM) Pilot Project

Risk Assessments by Expert Panel

All Chinese medicines (CMs) listed in the IM protocols are assessed by an Expert Panel (EP) on CM
Safety for ICWM Pilot Project. The EP performed systematic review of scientific literatures relating to
their intrinsic toxicities and herb-drug interactions. Agreement among experts was made on the
likelihoods of adverse effect and herb-drug interactions associated with the use of CMs at doses
within the recommended ranges by official references. Based on these consensuses, the CMs were
classified into four different risk ratings: (1) High Risk; (2) Moderate Risk; (3) Low Risk; and (4) No
Reported Risk. Specific warning of the possible toxicities or potential herb-drug interactions
together with recommendations of use from the EP are formulated and tabulated for the “High,
Moderate and Low” Risk CMs (see annexes). CMs listed in the IM Protocol but not listed in the
annexes are considered “No Reported Risk”.

Risk Rating — Level of Evidence vs Quality of Evidence (as assessed by Expert Panel)
#Significant impact on clinical effects likely N
#Use is prohibited in at-risk patient group(s)

sConcurrent use with certain drug(s) is prohibited or specific monitering (e.g. TOM, INR) is requried
if use is deemed necessary

High Risk
"
=

#Significant impact on clinical effects possible
»Avoid / not recommend in at-risk patient group(s) or specific clinical monitoring is required if used
Moderate | *Concurrent use with certain drug(s) should be avoided [ is not recommended or specific

Risk monitoring (e.g. TDM, INR) is requried y
-

sSignificant impact on clinical effects less likely

Low Risk =Specific dinical monitoring as recommneded
v
N

=Significant impact on dlinical effects unlikely
No Reported| *Routine dinical monitoring

Risk J

Moderate Risk

Low Risk 4 ‘ High Risk

Special Recommendation(s):
1. Contraindication in GEPD: ¥ and 4:ER7L are contraindicated in patients with known G6PD deficiency.

Annexes

Annex I: CM Safety for ICWM Pilot Project - Risk Rating on CM Toxicity vs Specific Organ Systems
Annex Il: CM Safety for ICWM Pilat Praject - Risk Rating on Herb-drug Interactions (by M)

Annex lll: CM Safety for ICWM Pilat Project -Risk Rating on Herb-drug Interactions (by drug / drug class)

Disclaimer

Medical science is constantly evolving. Basing upon the best available evidence, the expert panel
has made every effort to ensure the information in this protocol is accurate and up-to-date at the
time of the assessment. However, clinicians should not solely rely on the risk assessments and
recommendations provided and must exercise due diligence in obtaining all relevant clinical data
prior to critical decision making.

Version 2.1_151201 2of2
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POTENTIAL TOXIC HERB-DRUG
INTERACTIONS (HDI)

Ephedrine-like alkaloids :

1. Bitter orange (4§, 7 #%)

2. Ephedra (% )




* For treatment of interior retention of accumulation
and stagnation, stuffiness and fullness, distention
pain, constipation, phlegm stagnation and qi

obstruction

% (young)
Bf i, CRITE. Y TRAP %,
D BAER,BRGE

S ——

B

¥# (immature)
J.Q_;f i‘ﬁ' f‘r ,ﬂ 9.5 » ,g&a‘gs ;‘?ﬁ,
R %R ﬁ aﬁu Ik




BITTER ORANGE (SEVILLE ORANGE) - {3 & (YOUNG) & 1R 5% (IMMATURE)

1
FLE (young) dried, young fruit collected
in May and June o
biologically marker
active cpd
P [CP] cpd 6,7
synephrine dihydroxyberga
not <3 mottin, a
mg/g CYP3A4 inhibitor
(4.5 mg/gl) (20ug/g in peel?)
dried, immature fruit
collected in July biologically marker
active cpd cpd 67"
[CP] dihydroxyberga
synephrine mottin, a
not listed CYP3A4 inhibitor
(1.3 mg/gt) (336ug/gin
peel?)
Synephrine CP2010 recommendation:
* Natural occurring alkaloid in some plants e 3-10g for both
* Adrenergic agent with chemical structure
similar to ephedrine % of aqueous extraction of synephrine:
« Sympathomimetics effects, cardiac stimulant *  fHE (young): 69.1 - 86.17% 34
o fOZL (immature): no information

LR, SRS, EOTEE, S AN AR - RN R SR AR e A e BORLETA St RLER R T, 2006(04)

2 Saita, T., Screening of furanocoumarin derivatives in foods and crude drugs by enzyme-linked immunosorbent assay. Jpn. J. Pharm. Health Care Sci, 2006. 32: p. 693-699.
SR, m D, LB, TR, AR E R TS AT, R BIEAE R, 1999(05).

4 B, IR R BB T e AR B, T B R T A B AS, 2011(13).



POTENTIAL ADVERSE / TOXIC EFFECTS

RCTs, self-controlled studies (SCS), case reports [total papers:10; sample size of RCT/SCS:7-15]

Synephrine extract ¥ ¥

¥ [cross over RCT] young healthy subjects & [case report] female with hypothyroidism on thyroxine x ~10yr
® taken synephrine cap (30mg & 54 mg synephrine) x 1 day — 7T blood pressure & tachycardia
® calculated based on CP standard: ~eqv to 10g & 18g f1'& (young) respectively

¥ [case report] Positive rechallenge: tachyarrhythmia appeared after resuming synephrine extract x 1 day

Weight loss supplements ¢ ¢

Effects described based on proprietary product containing bitter orange (standardized for synephrine, N-
methyltyramine, hordenine, octopamine, & tyramine) & caffeine

§ [RCT] healthy non-smokers — T HR & BP

~Eqv. dose  1.8g fHE (young) 15.6g tH'E (young)
6hr-post significant T in HR (by ~16.7 beats/min) significant T in HR (by ~11.4 beats/min)
dose Significant T in SBP & DBP no change observed with SBP & DBP

®© Effects more pronounced with low dose synephrine-containing multi-component product

§ [Case report] healthy female; taken (1) x 1 year (dosage unk; overdose cannot be excluded)— stopped x 3 months
— restarted i bid

® exercise-induced syncope occurred 1 hr after the 2" dose; ECG showed sinus tachycardia 100 beats/min with
QT interval of 400ms (QTc 516ms); borderline prolonged QTc (466ms) still noted 4 hr after




RCTs, self -controlled studies (SCS) - healthy subjects, non-smokers

Seville orange juice (SOJ) and Grapefruit juice - 6',7'-dihydroxybergamottin (a mechanism-
based inactivator — accelerated degradation of the enzyme CYP3A4)

Level of Drugs Seville orange juice (S0OJ) Grapefruit juice

evidence
Randomized | Felodipine Significant 7 in AUC (by ~76%) and C,,,, (by ~61%) | Significant T in AUC (by ~93%) and C,, (by
S (10mg] No significant change in T,g.and terminal Ty e
crassover ..., 77 No significant change in T, and terminal Ty
study b ;
' Cyclosporin " No significant effect on cyclosporin disposition & ' Significant Tin AUC (by 55%) and C,,,, (by '
SCS v enterocyte concentrations of CYP3A4 by ~40% 35%)
Open-label Indinavir Significant Tin T, No significant change in PK parameters
Sgeitoe No significant change in AUCy g, Gy T1/2 CL/F
crossover
or C..in
study
Dextro- Significant T in BA; only returned to half the Results similar to SOJ
scs methorphan  baseline value after 3 days of washout
(DM) Suspect inhibition of CYP3A activity and P-

glycoprotein

¥s0J (8 ounces) ~ eqv. to 13-14 mg of synephrine (57ug/ml to 240ml of juice)
« ~4.6g1HF (young)



GRAPE FRUIT JUICE (GFJ) WARNING ON CALCIUM CHANNEL BLOCKERS

Ref. Felodipine (F) /

Tplasma conc (F)

BNF 67

Do not usually have serious

consequences

Concurrent use may result in
severe hypotension, myocardial
ischemia, Tvasodilator side effects

Micromedex
DRUGDEX
Evaluations

Avoid GFJ during (F) therapy; GFJ
should be d/c x 2-3 days before (F)
therapy is initiated

Toral BA

Dynamed

Avoid concomitant use

May TC,.. (F) by twofold

Severity: Major

Lexi-Drugs Reliability: Good

Avoid GFJ during therapy

Co-administration resulted in ~2x
Tof the Cmax and the AUC of (F)

Package
Insert

Combination with GFJ should be

avoided

Severity: Moderate
Documentation: Excellent

dihydropyridines
Amlodipine (A)

possibly Tplasma conc (A)

Do not usually have serious
consequences

NIL

Altered BA possible; no
clinically important changes
in another study

May modestly T(A) levels

Severity: Moderate
Reliability: Good

Monitor closely with
concurrent use

No significant effect on the
pharmacokinetics of (A) in
co-administration in a single
oral dose study

benzothiazepines——>
Diltiazem (D)

Nifedipine (N) /

Tplasma conc (N)

NIL
Do not usually have serious
consequences

Concurrent use may result in severe

hypotension, myocardial ischemia, Concurrent use may result in 0
Tvasodilator side effects ; another study serum (D) concentrations
demonstrated no significant differences

Severity: Moderate
Documentation: Excellent

Severity: Minor
Documentation: Good

Avoid GFJ while taking (N); GFJ should be
d/c at least 3 days prior to initiating (N)
therapy

Advise patients taking (D) to avoid
GFJ

Toral BA
NIL

Avoid concomitant use; d/c GFJ at least 3
days prior to initiating nifedipine therapy

May Tserum conc (N) resulting in
therapeutic and vasodilator ADRs

Serum conc (D) not altered by GFJ in
small clinical trials

Severity: Major
Reliability: Good

Severity: Moderate
Reliability: Good

- Monitor response to (D) (i.e., BP, HR)
when patients are using with GFJ

- Impact likely to be minor for most
of the patients

Avoid concurrent use

Should not be taken with GFJ

After regular intake of GFJ, this effect may NIL
last for at least 3 days after the last
ingestion of grapefruit juice



RISK ASSESSMENTS AND RECOMMENDATIONS

|
e B

Effects * May increase risk of hypertension and adverse CVS effects
* May increase blood concentration of felodipine

Adverse events Hypertension, tachycardia, may prolong QTc if taken with QT interval-prolonging drugs

Recommendations Contraindicated in patients with Not recommended in patients with
uncontrolled hypertension and/or uncontrolled hypertension and/or
tachyarrhythmia tachyarrhythmia

Close monitoring of BP and pulse

If taken with QT interval-prolonging drugs:
1) Measure ECG 3-5 hours after 1st dose
2) Avoid this herb if QTc 2480ms

Avoid dihydropyridine calcium channel blockers with exception of amlodipine

e Close monitoring of BP is required if amlodipine is used

Not recommended to use with cough preparations containing DM
e Consider using alternative

e Caution if patient is on CNS stimulant or MAOI

Remarks Contains ephedrine - like alkaloids



2. fii== (EPHEDRA, MA HUANG)

Total alkaloid can exceed 2% depending on the species, in which

40 - 90% are (-)-ephedrine, accompanied by (+)-
pseudoephedrine

CP 2010: not less than 0.80 % (~16mg to 80mg) of the total
amount of ephedrine HCI and pseudoephedrine HCL calculated

with the reference to the dried drug

Drugs: Promethazine compound linctus (each 5ml contains DM
10mg, ephedrine HClI 8mg, promethazine HCL 4mg); and

pseudoephedrine alone (60mg) or in ¢/b (30-240mg) with *
antihistamine / cough and cold preparations are available

Health Canada US FDA

2002 - a voluntary recall of Since 2004 - prohibited the
sale of dietary supplements
containing ephedrine
alkaloids

e all ephedrine products
containing >8 mg per dose;

e all ¢/b of ephedrine with
other stimulants; and

e all ephedrine products
marketed for weight-loss
or bodybuilding

Not apply to TCM remedies,
or products such as herbal
teas that are regulated as

conventional foods
Ephedrine is only sold as an

oral nasal decongestant in
8 mg pills

Perspiration for dispelling cold, relieving asthma and
causing diuresis

For cold, edema in acute nephritis, bronchial asthma
CP 2010 recommended dose: 2-10g
% of agueous extraction
e ephedrine (16%)

pseudoephedrine (28.7%)

PIERE, PEEIRIETANVEEENTSE. LB B EEREE, 2000004).
HK

Ephedrine and pseudoephedrine - Part | Poisons, shall be sold
at premises of an authorized seller of poisons by a registered
pharmacist or in his presence and under his supervision

* Rxrequired - aerosol dispenser

Products containing ephedra should be registered as pCM
unless it is registered under western medicine

*  Specific labeling requirement stating that the product is not
suitable for long term use or the product should be used in
accordance with doctor’s instruction

Ephedra (jfiss) should be prescribed by CM practitioners, and
in accordance with the proposed dosage of the pharmacopoeia



SUSPECTED ADVERSE / TOXIC EFFECTS

Case-control
study (CCS) /
case series /
case reports

Randomized
crossover
study

Healthy &
some with
underlying
conditions
(asthma, ht
condition,
drug addict
etc) =
smoker

Healthy
volunteers

[total papers:22; sample size of RCT/CCS:3-702]

Haemorrhagic stroke / ischaemic stroke /
cardiomyopathy / Ml / ventricular arrhythmia /
cardiac arrest / death

Mostly taken as dietary .
supplement in ¢/b product

(some containing caffeine) from

a single dose or for up to 4 yrs

CCS (702 subjects): ephedra-containing products
at higher dose (>32mg/day) consumption might
have higher risk of stroke

Ephedra alkaloids ranged from
20mg-72mg; some doses
unknown or markedly overdose

ADRs reported with DS

e Sinus tachycardia, palpitations & premature
ventricular complexes

QTc

* Mean max QTc interval was 5.9% higher with DS
(419.4ms) compared to placebo (396.1ms,
p<0.001);

* QTc interval was prolonged by avg 27ms vs baseline
(392.2ms) in DS group; and

* Postdosing levels were ~23ms higher with DS than
placebo gp

SBP

* Max SBP 5hr post dose was 4.8% greater with DS
compared to placebo

Single dose of dietary
supplement (DS) containing
12mg ephedra alkaloids &
caffeine etc or matching

placebo (7 days wash-out period)



RISK ASSESSMENTS AND RECOMMENDATIONS

Effects May increase risk of adverse CVS effects e.g. hypertension
May potentiate cardiovascular stimulatory effect of pseudoephedrine /
phenylpropanolamine

Adverse events Hypertension, tachycardia, may prolong QTc if taken with QT
interval-prolonging drugs

Recommendations Avoid in hemorrhagic stroke, uncontrolled hypertension and tachyarrhythmia

e Monitor BP and pulse

e For short term use only

e If taken with QT interval-prolonging drugs:
1) Measure ECG 3-5 hours after 1st dose
2) Avoid this herb if QTc 2480ms

Caution if patient is on CNS stimulant or MAOI

Remarks Contains ephedrine-like alkaloids



POTENTIAL TOXIC HERB-DRUG
INTERACTIONS (HDI)

Anticoagulation /
Anti-platelet effects:

Ginseng (* %)/ American ginseng (& & %)
Other CM: Danshen (*+ %), Dong Quai (% &)




GINSENG (X %)

Ginseng or Radix ginseng - dried root of Panax ginseng

1. Asia ginseng, Chinese ginseng, Korean ginseng

Red ginseng % % (steamed and dried Ginseng) -
commonly used form

2. American ginseng (Panax quinquefolius, & # %)

3. Panax notoginseng (Sanchi/ = =)

Ginsenosides
» active compounds found exclusively in the plant genus Panax

» Panax ginseng, American ginseng and sanchi contains
3.8%, 4.05% and 6.24% ginsenosides respectively 1 @

ViR, EOUK, B F S ASNITT RS BERR B R T IR 2 R TR B I 2, ©J on
2011(03). HO

OH

Case reports on CV [total papers:12]
 Ginseng & American ginseng - hypertension, bradyarrhythmia, tachyarrhythmia, AF
e Sanchi - arrhythmia (especially AV block)

» Recommendations for Sanchi: (1) Not recommended in patients with AV heart
block; (2) ECG monitoring for at risk patient groups




INTERACTION WITH ANTICOAGULATION (WARFARIN) /
ANTI-PLATELET (AP) DRUGS

RCTs, Clinical trial simulation (CTS), Case reports (Crpt) [total papers:11; sample size of RCT:12-25]

CM -drug Outcomes Effects Recommendations

[RCT]: healthy subjects and ischemic stroke pts (warfarin-
naive); warfarin (W) vs ¢/b (W) & ginseng fr 2-4 wks

-';Q" s (conflicting results) - (i) sign. ¥ peak INR; sign. ¥ INR,

A
AR AUC, peak plasma warfarin after 2 wks; (ii) No stat. diff
in INR, AUC, peak, and pK or pD of S- or R-warfarin Use alternative CM if
Ginseng [CTS]: 100 trials simulated; population PK-PD based on data possible.
(AZ)/ (e.g. conc of S-warfarin, INR) pooled from 2 RCT
American °  TCL/F of S-warfarin by 14% (not likely clinical sign.) If the concurrent use

cannot be avoided,

routine monitoring &

weekly monitoring of

« JINR; INR returned fr 1.5 to 3.3 upon d/c of ginseng; INR until 2 weeks after
Naranjo score —probable stopping the CM

[Animal study]: suggested ginseng does not affect pK of warfarin due to
low BA and rapid elimination of ginsenoside

ginseng [C Rpt]: mechanical ht valve, HT, angina, DM; previously May ¥ INR
(L) stable on (W); unk dosage of pCM ginseng x 5 wks to months

}{:‘”\;’ [In vitro]:— Panaxynol (main active antiplatelet components), inhibited

% . the aggregation, release reaction, and thromboxane formation in rabbit
platelets; and ginsenosides (not the main antiplatelet components)
suppressed the release reaction only



- INTERACTION WITH ANTICOAGULATION (WARFARIN) / ANTI-
PLATELET (AP) DRUGS

Case reports (C Rpt) jtotal papers:13;

CM-drug Outcomes

Danshen

(F12)

Dong
Quai
(B5)

[C Rpt]: - rheumatic ht dis., AF, mitral valve repl.; previously
stable on warfarin; taken decoction (unk dosage) fr 2 days to
1 month

« TM PT(>60s), TTTINR (>5.62, >5.5, >8.4) and
bleeding complications; INR returned to target (2-3) after
given FFP + RBC & d/c CM

[Animal study]: 77 BA and AUC of warfarin; T Ka, T elimination t %2; {
clearance and Vd of both isomers of warfarin

[In vitro]: inhibition of cAMP phosphodiesterase by danshen may result
in additive antiplatelet effects

[C Rpt]: rheumatic ht dis., stroke, AF, mitral valve repl;
previously stable on warfarin; taken DQ tab (unk dosage) x
~1 month

« TPT(@27s)and TTTINR (4.9) asymptomatic; or
widespread bruising T1T7 INR (10)

[Animal study]: ¥ or slightly T PT but no effect in other PK parameters
of warfarin

[In vitro]: Dong quai contains coumarin derivatives and components
that may inhibit platelet aggregation

Effects

May T INR
and risk of
bleeding

May T INR
and risk of
bleeding

Recommendations

Not recommended with
warfarin

If the concurrent use
cannot be avoided,
monitor INR 2-3 times /
week




o

Use of herbs and drugs together is NOT without risk

Pertinent evidence on HDI is scarce and requires careful
data interpretation

Predefined risk stratification matrix is pivotal in risk
assessment

Multidisciplinary input (i.e. an expert panel) is imperative in
achieving clinical needs

A novel approach is adopted in predicting, interpreting and
preventing potential toxic HDI in the local setting

Close monitoring is still required in clinical practice

Close collaboration between clinicians and CM
practitioners is needed
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