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A 71-year-old man was stable on warfarin (2.25 mg daily) therapy with an
international normalized ratio (INR) of 1.8-2.2 after a heart valve replacement
surgery. Recently, he consumed the liquid-like herbal product called shengmai-yin
(10 mL daily) against medical advice. Seven days after the daily consumption of
shengmai-yin, he was admitted to the intensive care unit because of consciousness
disturbance [Glasgow Coma Scale (GCS) score 7] with an INR of 5.08. Head com-
puted topography revealed intracerebral hematoma in the left temporoparietal
region. Both warfarin therapy and the herbal product were withdrawn. At the same
time, therapy with intravenous vitamin Ki 40 mg was started. On the second day
of admission, craniectomy was performed to remove the intacerebral hematoma
under general anesthesia. He remained confused and restless for 2 days, but then
showed progressive recovery in the consciousness level as well as motor and
verbal functions. Shengmai-yin contains herbal ingredients that can interact with
warfarin. The Drug Interaction Probability Scale (DIPS) indicated that warfarin
and shengmai-yin were highly probable causes of intracerebral hematoma. Pati-
ents on warfarin therapy should be discouraged from taking herbal medicines,
especially preparations that are already known to have antiplatelet and antithrom-
botic effects.
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INTRODUCTION

The anticoagulation warfarin is a commonly prescribed medication that has a
narrow therapeutic index and displays high inter- and intrasubject variability in
response. In the community there is also widespread, often unreported, self-
medication with a range of herbal medicines. The opportunity for potentially life-
threatening interactions between herbal medications and warfarin is thus high.'
Shengmai-yin is one such herbal medicine that is commonly used for coronary
heart disease, cardiogenic shock, and septic shock for promoting microcirculation
and decreasing blood viscosity as well for a wide range of the other indications.**
However, relatively little is known about shengmai-yin drug interactions. This is
the first report of an adverse interaction between warfarin and a combination herbal
product, shengmai-yin, resulting in cerebral bleeding.
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CASE REPORT

A 7T1-year-old man was admitted to the intensive care unit
following consciousness disturbance for 5 hours. His initial
Glasgow Coma Scale (GCS) score was 7. He had right
hemiplegia and active pupils, 3 mm on the two sides. Head
computed tomography (CT) on admission showed an
intracerebral hemotoma in the left temporoparietal region
causing marked midline shift to the right, and a tubular high-
density area in the left temporal lobe (Fig. 1). Laboratory
studies revealed prothrombin time (PT) was prolonged to 66
seconds with an international normalized ratio (INR) 5.08.
Renal and liver function tests were normal. Chest X-ray
revealed no abnormality.

The patient received aortic valve and mitral valve repla-
cement one year ago and his heart function restored to
New York Heart Association Class I. He was receiving
warfarin therapy after surgery. He was followed in the
medical clinic every 4 weeks. His INR was mostly in the
range of 1.8-2.2 (Fig. 2), except during the dose titration in
the first month of warfarin therapy. During the medical
clinical visit a half of year ago, the patient felt well and he
stated that he was taking all of the prescribed drugs follow-
ing medical advice. The INR value was 1.9 three month
ago and 2.0 one month ago. The patient’s blood pressure
has been well-controlled since he was diagnosed hyper-
tension.

When admitted to the intensive care unit (ICU), the
patient’s wife stated that he only took the prescribed
medications. There were no recent changes in the amount
of vegetable (vitamin K) intake. On further questioning,
however, the old lady said that the patient started to take a
kind of Chinese herb called shengmai-yin (Kanghua
pharma Inc., Jiaozuo, Henan, China), because he believed
that shengmai-yin was helpful for his heart disease. He

Fig. 1. Preoperative computed tomography scans showing left frontoparietal
hematoma with midline shift.

took it 10 mL daily beginning 7 days prior to admission.

On admission to the ICU, vitamin K: 40 mg was adminis-
tered first and the INR decreased to 1.67, PT to 19 seconds.
Craniectomy was performed to remove the intracerebral
hematoma under general anesthesia. He remained confused
and restless for 2 days, but then showed progressive reco-
very in a consciousness level as well as motor and verbal
functions. The patient was discharged on warfarin dose
2.25 mg daily; his INR was 2.0. Lotensin 5 mg daily con-
tinued. He was advised not to take shengmai-yin and other
herbal medicines because of the risk of loss of anticoagula-
tion control. After 6 months, he was able to walk by himself,
without any bleeding complications and alterations in INR
to a value > 3.0.

DISCUSSION

During the first year of warfarin therapy, this patient never
had any bleeding complications and alterations in INR to a
value > 5.0 until he took the Chinese herb, shengmai-yin.
In the absence of other precipitating factors, the temporal
relationship between shengmai-yin consumption and the
onset of bleeding in the brain suggested that this herbal
product was responsible for the loss of anticoagulation
control. An objective causality assessment using the Drug
Interaction Probability Scale (DIPS) revealed that the ob-
served reaction was highly probable to be related to con-
comitant use of warfarin and herbal product, shengmai-yin.
Shengmai-yin is a popular Chinese combination herbal
product, which was developed on the base of a thousand-
year-old traditional Chinese medicine prescription, sheng-
mai-san. Traditional Chinese theory believed that shengmai-
yin has the effect of supplementing Qi and nourishing Yin,
fu mai and improving peripheral circulation. Shengmai-san
is commonly used for its effect on oxidative damage in
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Fig. 2. The INR values of the patient 6 months before (values with minus on hori-
zontal ordinate), during, and 6 months after (values with plus on horizontal ordi-
nate) administration of shengmai-yin. The arrow indicates that time when the
patients began administration of shengmai-yin. INR, international normalized ratio.
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heart, brain, and other tissues.** Although it has been appli-
ed for heart and blood diseases, routinely and prophylacti-
cally for thousands of years in China,** little available
clinical data showed that it could cause apparent bleeding.
It contains hongsheng (red ginseng), maidong (liriope),
and wuweizi (schisandra chinensis). There are many
different types of red ginseng, such as rhizoma ginseng
rhbra, radix ginseng rhbra (1 year), radix ginseng rhbra (2
year), North Korea radix ginseng rhbra, radix ginseng
rhbra (ordinary), and radix ginseng rhbra (xinkaihe). All
contains different amounts of ginsenoside Rg:, Re, and Rb:.’
Case reports and healthy volunteer trials have had confli-
cting results, some reporting a potentiating'*'** and others a
reductive influence.'™" Previous studies'*"* have suggested
that red ginseng was associated with an altered INR
occurred in this patient. In 1998, Nakajima, et al.”* demon-
strated that red ginseng was observed to increase the pro-
duction of Interleukin 1 beta, which is known to play im-
portant roles in the homeostatic activities of the human body
such as increasing the production of tissue plasminogen
activators, which suppress the formation of thrombin in the
blood coagulation and fibrinolysis mechanisms. In a later
study, L, et al." confirmed these findings. Their study
revealed that Rgi down regulates plasminogen inhibitor 1
(PAI-1), tissue factor pathway inhibitor, coagulation factor
XIII, Al, and, coagulation factor II (thrombin) receptor
(F2R). A recent study by Jin, et al."’ suggested that Korean
red ginseng has a potent antithrombotic effect in vivo, which
may be due to antiplatelet rather that anticoagulation
activity. In contrast, Jiang et al.” showed that co-adminis-
tration of warfarin with ginseng did not affect the phar-
macokinetics or pharmacodynamics of either S-warfarin or
R-warfarin in healthy subjects in 2004. Recently, Lee, et
al."* also found that co-administration of panax ginseng and
warfarin in ischemic stroke patients does not influence the
pharmacologic action of warfarin. Later study by Jiang, et
al.” demonstrated that Asian ginseng could actually mo-
destly increase the clearance of warfarin and decrease its
effectiveness. In addition, Mu, et al.* found that the admini-
stration of wuweizi, another essential component of sheng-
mai-yin, can increase the metabolism and decrease the
levels of warfarin in animal models due to CYP2C9
induction.

Drug interactions occur at varying rates in patients. The
causes for variability include Genetics, diseases, diet/nutri-
tion, environment, smoking, and alcohol use. The indivi-
dual Genetic traits underlying increased or decreased the
effect of drug co-administered other drugs are unknown.
The Genetic trait needs further investigation for this case.

Intracerebral bleeds due to trauma, rupture of an aneu-
rysm or arteriovenous malformation (AVM), and bleeding
within a tumor. A very small proportion is due to cerebral

venous sinus thrombosis. High blood pressure raises the
risk of spontaneous intracerebral hemorrhage by two to six
times.” The patient suffered from hypertention for many
years, but he took antihypertensive (agent) at a regular
base and blood pressure was well-controlled. He had no
trauma history and head CT showed no other abnormalities.
However, the effect of shengmai-yin on coagulation pro-
gress was controversial. In this patient, loss of anticoagula-
tion control was more likely after consumption of shengmai-
yin, possibly due to its potentiating effect on the normal
coagulation progress. Warfarin has a narrow therapeutic
index. Patients should be counseled to avoid herbal medica-
tion that can interact with warfarin. It is important to take a
detailed history regarding the use of all drugs and herbal
medicines, especially in patients with anticoagulant therapy.

ACKNOWLEDGEMENTS

The work was performed in First Affiliated Hospital, School
of Medicine, Zhejiang University, Hangzhou, China.

This study was supported by Zhejiang Provincial Depart-
ment of Science and Technology, No2006C30014.

REFERENCES

. Vaes LP, Chyka PA. Interactions of warfarin with garlic, ginger,
ginkgo, or ginseng: nature of the evidence. Ann Pharmacother
2000;34:1478-82.

2. Xuejiang W, Magara T, Konishi T. Prevention and repair of
cerebral ischemia-reperfusion injury by Chinese herbal medicine,
shengmai san, in rats. Free Radic Res 1999;31:449-55.

3.Hu RC, Dai AG, Tan SX. Shengmai injection improves the
cardiorespiratory function of catabasis of chronic cor pulmonale
patients. J Shanxi Med Univ 2005;36:603-5.

4. Zhang YC, Chen RM, Zhao MH. [Effect of shengmai injection on
hemodynamics in patients with dilated cardiomyopathy.] Zhongguo
Zhong Xi Yi Jie He Za Zhi 2002;22:227-9.

5. Horn JR, Hansten PD, Chan LN. Proposal for a new tool to eva-
luate drug interaction cases. Ann Pharmacother 2007;41:674-80.

6. Wang NL, Chang CK, Liou YL, Lin CL, Lin MT. Shengmai San,
a Chinese herbal medicine protects against rat heat stroke by
reducing inflammatory cytokines and nitric oxide formation. J
Pharmacol Sci 2005;98:1-7.

7. Wang NL, Liou YL, Lin MT, Lin CL, Chang CK. Chinese herbal
medicine, Shengmai San, is effective for improving circulatory
shock and oxidative damage in the brain during heatstroke. J
Pharmacol Sci 2005;97:253-65.

8. Ding XF, Chen G, Liu YL. [Effect of shengmai for injection on car-
diogenic shock.] Zhongguo Zhong Yao Za Zhi 2007;32:2298-305.

9. Chen GY, Chen EP. HPLC-ELSD determination of ginsenoside
Rgl, Re and Rbl in red ginseng. China J Phar Anal 2007;27:754-6.

10.Jin YR, YuJY, Lee JJ, You SH, Chung JH, Noh JY, et al. Anti-

thrombotic and antiplatelet activities of Korean red ginseng extract.

Basic Clin Pharmacol Toxicol 2007;100:170-5.

—

YONSEIMEDJ HTTP:/WWW.EYMJ.ORG VOLUME 51 NUMBERS5 SEPTEMBER 2010 795



Qun Su and Yuhong Li

11. Yun YP, Do JH, Ko SR, Ryu SY, Kim JH, Song HC, et al. Effects
of Korean red ginseng and its mixed prescription on the high
molecular weight dextran-induced blood stasis in rats and human
platelet aggregation. J Ethnopharmacol 2001;77:259-64.

12. Nakajima S, Uchiyama Y, Yoshida K, Mizukawa H, Haruki E.
The effects of ginseng radix rubra on human vascular endothelial
cells. Am J Chin Med 1998;26:365-73.

13. Matsuda H, Namba K, Fukuda S, Tani T, Kubo M. Pharmacol-
ogical study on Panax ginseng C. A. Meyer. IV. Effects of red
ginseng on experimental disseminated intravascular coagulation.
(3). Effect of ginsenoside-Ro on the blood coagulative and fibri-
nolytic system. Chem Pharm Bull (Tokyo) 1986;34:2100-4.

14. Li JP, Ma ZC, Yang J, Huang J, Wang SR, Wang SQ. Ginseno-
side Rgl-induced alterations in gene expression in TNF-alpha
stimulated endothelial cells. Chin Med J (Engl) 2004;117:871-6.

15. Jiang X, Williams KM, Liauw WS, Ammit AJ, Roufogalis BD,
Duke CC, et al. Effect of St John’s wort and ginseng on the phar-
macokinetics and pharmacodynamics of warfarin in healthy sub-
jects. BrJ Clin Pharmacol 2004;57:592-9.

16. Lee SH, Ahn YM, Ahn SY, Doo HK, Lee BC. Interaction between
warfarin and Panax ginseng in ischemic stroke patients. J Altern

Complement Med 2008;14:715-21.

17. Jiang X, Blair EY, McLachlan AJ. Investigation of the effects of
herbal medicines on warfarin response in healthy subjects: a
population pharmacokinetic-pharmacodynamic modeling ap-
proach. J Clin Pharmacol 2006;46:1370-8.

18. Yuan CS, Wei G, Dey L, Karrison T, Nahlik L, Maleckar S, et al.
Brief communication: American ginseng reduces warfarin’s effect
in healthy patients: a randomized, controlled Trial. Ann Intern
Med 2004;141:23-7.

19. Zhu M, Chan KW, Ng LS, Chang Q, Chang S, Li RC. Possible
influences of ginseng on the pharmacokinetics and pharmacody-
namics of warfarin in rats. J Pharm Pharmacol 1999;51:175-80.

20. Mu Y, Zhang J, Zhang S, Zhou HH, Toma D, Ren S, et al. Tradi-
tional Chinese medicines Wu Wei Zi (Schisandra chinensis Baill)
and Gan Cao (Glycyrrhiza uralensis Fisch) activate pregnane X
receptor and increase warfarin clearance in rats. J Pharmacol Exp
Ther 2006;316:1369-77.

21. Yadav YR, Mukerji G, Shenoy R, Basoor A, Jain G, Nelson A.
Endoscopic management of hypertensive intraventricular haemor-
rhage with obstructive hydrocephalus. BMC Neurol 2007;7:1.

796 YONSEIMEDJ HTTP:/WWW.EYMJ.ORG VOLUME 51 NUMBERS SEPTEMBER 2010



