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Background. Hyperthyroidism causes an increased hypoprothrombinemic response to warfarin anticoagulation. Previous studies
have demonstrated that patients with hyperthyroidism require lower dosages of warfarin to achieve a therapeutic effect. As
hyperthyroidism is treated and euthyroidism is approached, patients may require increasing warfarin dosages to maintain
appropriate anticoagulation. We describe a patient’s varying response to warfarin during treatment of Graves’ disease. Case
Presentation. A 48-year-old African American female presented to the emergency roomwith tachycardia, new onset bilateral lower
extremity edema, gradual weight loss, palpable goiter, and generalized sweating over the prior 4 months. She was admitted with
Graves’ disease and new onset atrial fibrillation. Primary stroke prophylaxis was started using warfarin; the patient developed a
markedly supratherapeutic INR likely due to hyperthyroidism.After startingmethimazole, her free thyroxine approached euthyroid
levels and the INR became subtherapeutic. She remained subtherapeutic over several months despite steadily increasing dosages
of warfarin. Immediately following thyroid radioablation and discontinuation of methimazole, the patient’s warfarin dose and
INR stabilized. Conclusion. Clinicians should expect an increased response to warfarin in patients with hyperthyroidism and close
monitoring of the INR is imperative to prevent adverse effects. As patients approach euthyroidism, insufficient anticoagulation is
likely without vigilant follow-up, INR monitoring, and increasing warfarin dosages.

1. Background

Numerous drugs and diseases affect patients’ anticoagulant
response to warfarin [1, 2]. The effect of thyroid function on
anticoagulation has been a topic of research for many years.
Although thyroid function may influence the disposition of
many drugs, its effect on warfarin activity is unique. There-
fore, patients with thyroid dysfunction should be monitored
carefully when receiving warfarin.

Hypothyroidism is associated with a decreased response
to warfarin, likely due to decreased catabolism of vitamin
K-dependent clotting factors. One case report described a

hyperthyroid patient treated with radioactive iodine. This
patient was subsequently admitted to the hospital two years
later with hypothyroidism and pulmonary embolism requir-
ing 27.5mg of warfarin daily to maintain a therapeutic range.
The warfarin dose requirement was decreased to 10mg once
she achieved euthyroidism [3]. Other similar cases have
demonstrated an increased warfarin dosage requirement
for anticoagulation when hypothyroidism is present, with a
decreased dosage requirement once normal thyroid function
is attained [4].

Hyperthyroidism has been shown to increase sensitivity
to the hypoprothrombinemic effect of warfarin, requiring
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lower dosages of the drug for therapeutic effect [5, 6]. Hyper-
thyroidism causes an increase in both the production and
catabolism of vitamin K-dependent clotting factors (II, VII,
IX, and X) [7]. Anticoagulation with warfarin decreases the
carboxylation of these clotting factors, which reduces their
coagulant activity. When a patient with hyperthyroidism is
anticoagulated with warfarin, vitamin K-dependent clotting
factor production decreases while catabolism of the clotting
factors increases. This overall decrease in available clotting
factors causes the enhanced warfarin sensitivity noted in
patients with hyperthyroidism [8].

Reports demonstrate the need for smaller dosages of
warfarin when a patient is in a hyperthyroid state; as thyroid
hormone-lowering therapy is initiated and euthyroid hor-
mone levels are approached, higher dosages of warfarin may
be needed tomaintain a therapeutic international normalized
ratio (INR) [4, 9–12]. Despite a few reports of the influence of
thyroid dysfunction on the response to warfarin, this drug-
disease interaction is easily overlooked, placing the patient at
increased risk for poor outcomes. Patients are also often
incorrectly counseled that the difficulty stabilizing their
anticoagulation therapy is due to a drug-drug interaction
betweenwarfarin and the antithyroid agent or thyroid supple-
ment, when the actual cause is uncontrolled thyroid disease.
The following case describes a patient’s variable response to
warfarin while receiving antithyroid pharmacologic therapy
and radioactive iodine ablation for Graves’ disease. To our
knowledge no other case published to date describes the
effect of medication therapy and radioactive iodine ablation
treatment for Graves’ disease on warfarin anticoagulation in
such detail.

2. Case Presentation

A 48-year-old African American female presented to the
emergency department stating that she was “looking for a
cure for thyroid disease.” She also noted a 2-day history of new
onset bilateral lower extremity edema, gradual weight loss,
and generalized sweating. She had been experiencing these
symptoms for approximately 4 months. Additionally, she
complained of palpitations and mild sinus tachycardia (rate
106) was noted during her initial presentation. Surgical his-
tory was significant for cervical cancer status after hysterec-
tomy 2 years prior. She denied taking any medications or any
additional medical diagnoses. Social history was significant
for tobacco use, although she said she quit smoking three
weeks earlier. Family history was significant for two sisters,
one brother, and father with Graves’ disease. Significant labo-
ratory results included thyroid stimulating hormone (TSH)
0.006 𝜇IU/mL (reference range 0.450–4.500 𝜇IU/mL) and
free thyroxine (T

4
) > 7.77 ng/dL (reference range 0.82–

1.77 ng/dL). The patient’s cardiac enzymes were within nor-
mal limits except for a pro-BNP of 3666 pg/mL (reference
range 0–125 pg/mL). Serum potassium concentration was
3.0mEq/L (reference range 3.5–5.1mEq/L). Liver function
tests and serum creatinine were normal. A baseline INR was
also obtained (Table 1).

The patient was admitted and was given one dose of
both aspirin 325mg and potassium chloride 40mEq. Graves’

Table 1: Inpatient warfarin response during hyperthyroid storm.

Day of
warfarin

Venopuncture
INRa

Warfarin dose
(mg/day)

TSHb

(𝜇IU/mL)
Free T

4

c

(ng/dL)
1 1.18d 5 0.006 >7.77
2 1.27 5
5 3.02 5
7 4.41e 5
aINR: international normalized ratio, goals 2-3.
bTSH: thyroid stimulating hormone, reference range 0.450–4.500𝜇IU/mL.
cFree T4: free thyroxine, reference range 0.82–1.77 ng/dL.
dINR was baseline level obtained prior to warfarin dose.
eINR result posted after patient had been discharged from hospital.

disease was later confirmed by radioactive iodine uptake
and a thyroid scan that revealed a markedly elevated 493
uCi I-123 24 hour uptake of 99% (normal range is typically
10–30%). An ultrasound of the soft tissue of her head and
neck showed diffuse thyroid enlargement with the right lobe
measuring 6 × 3 × 2.5 cm and the left lobe measuring 6.3 ×
3 × 2.4 cm. No discrete mass was visible and increased blood
flow was noted. She was diagnosed with Graves’ disease
with a nonvisible, palpable goiter. In addition, microcytic,
hypochromic anemia, new onset atrial fibrillation (AF), and
diastolic dysfunction with a mildly enlarged right atrium (EF
55–60% on echocardiogram) were also diagnosed.

Primary stroke prophylaxis with warfarin 5mg daily
(with an INR goal range of 2-3) was initiated due to AF with a
CHA
2
DS
2
-VASc score of one and a CHADS

2
score of zero. It

was uncertain whether the AF was a preexisting condition or
solely due to Graves’ disease. Due to the unknown length of
time in this irregular rhythm and the young age of the
patient with no concurrent disease states or medications, the
inpatientmedical teamdecided to start warfarin therapy until
her hyperthyroidism was controlled and any underlying car-
diac problems were ruled out. Table 1 lists INR results during
hospitalization. An increase in INR by 0.2 to 0.3 per day dur-
ing warfarin initiation is considered an appropriate change
in a hospital setting [13]. The patient’s INR increased at a
rate of 0.6 per day between Day 2 and Day 5, which could be
explained by the hyperthyroid state because there was an
absence of other known contributing factors. Assuming a rate
of INR increase of 0.2 to 0.3 per day, onewould have estimated
an INR on Day 5 of 2.77 at the highest in a patient without a
thyroid disorder. After a one-week inpatient stay, the patient
was discharged on warfarin 5mg daily, metoprolol 12.5mg
twice daily, and benazepril 5mg daily. The patient was not
initiated on any medication while in the hospital to treat her
hyperthyroidism. Methimazole 10mg daily was prescribed
upon release from the hospital, but the patient was discharged
without getting her prescription. In addition, after the patient
left the hospital a supratherapeutic INR result (4.41) was
reported, which would likely have initiated a warfarin dosage
change.

The patient was scheduled for INR follow-up appoint-
ments at her primary care office the following day and again
five days after hospital discharge but did not show up for
these appointments. She stated that she did not understand
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Table 2: Outpatient warfarin response to the addition of methimazole.

Day of methimazole Warfarin dose
(mg/day)a INRb,c New warfarina dose

(mg/day)
Methimazole
(mg/day)

TSHd

(𝜇IU/mL)
Free T

4

e

(ng/dL)
1 Held 2.8 1 10
4 Patient withheld 1.3 Restart 1mg 10 <0.005 4.69
12 1 1.1 2 10
21 2 1.2 3 10 <0.005 1.34
28 3 1.5 4 10 <0.005 1.14
35 4 1.7 5 10
45 5 2 5 10 <0.005 0.83

63 5 1.6 5: MTWRSSu
7.5: F 10

81
5: MTWRSSu

7.5: F
(missed 1 dose)

1.2 5: TRSSu
7.5: MWF 10 0.007 1.06

112 5: MTWRSSu
7.5: F 1.9 5: TWRSSu

7.5: MF 10 <0.005 0.65

120 Radioactive iodine131 ablation
aLetters are abbreviations for days of the week: Monday (M), Tuesday (T), Wednesday (W), Thursday (R), Friday (F), Saturday (S), and Sunday (Su).
bINR: international normalized ratio, goals 2-3.
cINR obtained via point of care testing with Roche Diagnostics CoaguChek XS.
dTSH: thyroid stimulating hormone, reference range 0.450–4.500.
eFree T4: free triiodothyronine, reference range 0.82–1.77.

the importance of these visits. She returned for follow-up
at her primary care office seven days after discharge. Her
INR was >8 via CoaguChek XS (Roche Diagnostics) point of
care testing, which was performed once on each hand. She
reported no signs or symptoms of bleeding. Due to the INR
being >4.5 the patient was sent to the lab for a confirmatory
venipuncture INR. The venipuncture INR was >10 and the
patient was instructed to hold all warfarin doses and return
to clinic in 2 days. Vitamin Kwas not administered due to the
patient not having any signs and symptoms of bleeding. At
the next visit her CoaguChek XS point of care testing INR
was 2.8. Warfarin therapy was resumed at 1mg daily. Due to
the patient’s exaggerated response to warfarin, presence of
anemia, and hyperthyroid state, the warfarin was dosed
conservatively and frequent follow-up with her primary care
anticoagulation clinic was recommended to the patient. She
was provided a handout on vitamin K content per serving
of common dietary foods and counseled on maintaining a
consistent Vitamin K intake (please go to http://www.PTINR
.com/ for the comprehensive list).The patient was extensively
counseled on the effects of vitamin K foods on decreasing the
INR as she stated she was unaware of this information prior
to this initial outpatient visit. She began taking methimazole
10mg daily on the day of this visit (Table 2).

She returned for follow-up four days later. At this visit,
her CoaguChek XS point of care testing INR was 1.3. When
questioned about her use of warfarin and methimazole, she
explained that the dispensing pharmacist at her local phar-
macy informed her that warfarin reacted with methimazole.
Subsequently, the patient’s family members advised her not
to take the warfarin. The clinical pharmacist managing her
anticoagulation at the primary care clinic explained that she

needed to take both medications. The patient was informed
thatmethimazole would treat her Graves’ disease and that the
status of this diseasewould influence her response towarfarin
therapy. The need for close follow-up was reemphasized at
this visit and laboratory values were obtained showing a low
serum iron (34 𝜇g/dL; reference range 35–155 𝜇g/dL) and low
iron saturation (13%; reference range 15–55%). Ferrous sulfate
325mg three times daily was prescribed.The patient attended
multiple follow-up visits over the next four months. During
this time her free T

4
levels decreased to euthyroid levels. Her

weight increased by 14 pounds. Her INR was subtherapeutic
at almost every visit, despite increasing dosages of warfarin
(Table 2).

After four months of methimazole therapy, the patient
was scheduled for radioactive iodine ablation by her endocri-
nologist. Two weeks after this procedure, her CoaguChek XS
point of care testing INR was 3.1. She had experienced one
episode of epistaxis lasting 4 minutes a few days prior to the
INR test but was able to stop the bleeding. She also reported
slightly less vitaminK consumption due to decrease in dietary
intake. She was advised to maintain consistent vitamin K
intake and to decrease her dose from 42.5mg/week to
40mg/week. The patient did not decrease the dose but
remained on the 42.5mg/week dose. She returned to the
clinic 10 days later with a CoaguChek XS point of care testing
INR of 2.9. After methimazole was discontinued and the
thyroid gland was ablated, the patient only required 1 dose
adjustment for a supratherapeutic INR (Table 3). Levothy-
roxine 75mcg daily was started 3 months after ablation.
The patient described intermittent adherence to her levothy-
roxine therapy. The endocrinologist decided to discontinue
the levothyroxine based on laboratory values showing a
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Table 3: Outpatient warfarin response status after radioactive iodine ablation of the thyroid and discontinuation of methimazole.

Days since ablation Warfarin dosea
(mg/day) INRb,c New warfarina dose

(mg/day)
TSHd

(𝜇IU/mL)
Free T

4

e

(ng/dL)
Free T

3

f

(pg/mL)

7 5: TWRSSu
7.5: MF 1.6 5: TRSSu

7.5: MWF

14 5: TThSSu
7.5: MWF 3.1 5: TWThSSu

7.5: MF

24 5: TWThSSu
7.5: MF 2.9 No change

42 5: TWThSSu
7.5: MF 3.3 5: MTWThSSu

7.5: F 1.78 4

67 5: MTWThSSu
7.5: F 2.8 No change

94 5: MTWThSSu
7.5: F 2.7 No change 0.163 0.45

122 5: MTWThSSu
7.5: F 2.5 No change

aLetters are abbreviations for days of the week: Monday (M), Tuesday (T), Wednesday (W), Thursday (R), Friday (F), Saturday (S), and Sunday (Su).
bINR: international normalized ratio, goals 2-3.
cINR obtained via point of care testing with Roche Diagnostics CoaguChek XS.
dTSH: thyroid stimulating hormone, reference range 0.450–4.500.
eFree T4: free thyroxine, reference range 0.82–1.77.
fFree T3: free triiodothyronine, reference range 2–4.4.

Table 4: Response to warfarin after levothyroxine initiation.

Days since
levothyroxine
initiation

Warfarin dose
(mg/day)a INRb,c New warfarina dose

(mg/day)
Levothyroxine
(75mcg/day)

TSHd

(𝜇IU/mL)
Free T

4

e

(ng/dL)
Free T

3

f

(pg/mL)

1 5: MTWThSSu
7.5: F 3.2 No change Not taking

13 5: MTWThSSu
7.5: F 2.2 No change Taking since last

visit 3.63 0.7

73 5: MTWThSSu
7.5: F 1.5 No change Not taking for 2

weeks <0.006 1.49

86 5: MTWThSSu
7.5: F 2.8 No change Only taking for

1week <0.006 2.11 4.9

133 5: MTWThSSu
7.5: F 2.5 No change Had not taken

since last visit 0.008 1.40 4.2
aLetters are abbreviations for days of the week: Monday (M), Tuesday (T), Wednesday (W), Thursday (R), Friday (F), Saturday (S), and Sunday (Su).
bINR: international normalized ratio, goals 2-3.
cINR obtained via point of care testing with Roche Diagnostics CoaguChek XS.
dTSH: thyroid stimulating hormone, reference range 0.450–4.500.
eFree T4: free thyroxine, reference range 0.82–1.77.
fFree T3: free triiodothyronine, reference range 2–4.4.

decreased TSH and normal to elevated free T
4
serum concen-

tration (Table 4), indicating induction of a hyperthyroid state
from the administration of levothyroxine. Despite this, the
patient did not require a warfarin dose adjustment and only
had one subtherapeutic INR during this time.When levothy-
roxine was stopped, electrocardiograms done at both her
PCP and cardiologist’s offices showed normal sinus rhythm.
Due to patient’s symptoms resolving with treatment and the
normal EKG results, warfarin therapy was discontinued.

3. Discussion

Interestingly another antithyroid agent, propylthiouracil
(PTU) has been described in the literature to cause hypopro-
thrombinemia when used as monotherapy for hyperthy-
roidism. A patient was reported to have received PTU and
was admitted to the hospital with gingival bleeding, pro-
longedmetrorrhagia, and severe hypoprothrombinemia after
one year of treatment [14]. This patient was also reported to
have a blood diathesis, which could have contributed to the
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adverse effect, but no lab values or further description of the
blood disorder was provided.

In 1962, Owens et al. investigated dextrothyroxine’s effect
on the clotting mechanism after observing that anticoagu-
lated patients receiving this agent tended to require lower
than usual anticoagulant dosages [15]. Dextrothyroxine is
the stereoisomer of L-thyroxine, an antithyroid agent that is
no longer used for the treatment of hyperthyroidism. All
patients taking dextrothyroxine while receiving stable, long-
term anticoagulation had further prolongation of prothrom-
bin time. The authors concluded that the combination of
dextrothyroxine and warfarin should only be used with the
awareness that dextrothyroxine would potentiate warfarin’s
anticoagulant effect. They also noted that hemorrhagic com-
plications could be prevented through weekly observation of
clotting factor levels and appropriate dosage adjustments
during the first month of therapy.

Another study evaluated the effect of hyperthyroidism
and warfarin by measuring activity of clotting factors pro-
thrombin (II), VII, VIII, IX, and X, prothrombin ratio (PTR),
and partial thromboplastin time with kaolin (PTT-K) in five
hyperthyroid patients prior to and then following a single
dose of warfarin [16]. These measures were repeated once
patients were euthyroid. There was lower activity of factor II
and shorter PTT-K in hyperthyroidism compared to euthy-
roidism. Warfarin administration caused a further decrease
in factors II and VII and greater increase in PTR and PTT-K
in patients when in a hyperthyroid state. Patients with hyper-
thyroidism therefore had a more exaggerated response to
warfarin anticoagulation.

The first case report of increased response to warfarin
in a patient with Graves’ disease was described in 1972 [9].
The patient’s prothrombin time was therapeutic and stable
on warfarin maintenance therapy when in a euthyroid state,
but two separate episodes of hyperthyroidism caused a
marked increase in prothrombin time. Warfarin dosage was
decreased to prevent bleeding. After returning to euthyroid
status following both episodes, a therapeutic INRwas reached
on the initial maintenance dose. Following this case report,
there have been other similar clinical observations and a
review of this topic [10–12, 17].

The patient described in this case initially had an
increased, supratherapeutic response to warfarin administra-
tion secondary to hyperthyroidism. After starting methima-
zole, her free thyroxine approached euthyroid levels and the
INR became subtherapeutic. Even with steadily increasing
warfarin dosages, she did not maintain a therapeutic INR.
However, once the patient received radioactive iodine abla-
tion her dose and INR stabilized despite inducing a slightly
hyperthyroid state with levothyroxine supplementation. To
our knowledge no one has published the full effects of hyper-
thyroid treatment (both medication and ablation) on INR
results in a patient receiving warfarin therapy.

4. Conclusion

Hyperthyroidism causes an increased sensitivity to the anti-
coagulant effects of warfarin. This may lead to a suprather-
apeutic INR and possibly bleeding if warfarin dosages are

not adjusted cautiously. Monitoring of the anticoagulation
response to warfarin is imperative in patients with con-
comitant hyperthyroidism as increased INRs are probable.
Physicians and pharmacists must be aware of the effects of
fluctuating thyroid hormone levels and monitor patients reg-
ularly in order to appropriately prescribe and counsel patients
receiving concomitant thyroid hormone altering therapy and
anticoagulation.

Conflict of Interests

The authors declare that there is no conflict of interests
regarding the publication of this paper.

References

[1] R. A. O'Reilly and P. M. Aggeler, “Determinants of the response
to oral anticoagulant drugs in man,” Pharmacological Reviews,
vol. 22, no. 1, pp. 35–96, 1970.

[2] W. Ageno, A. S. Gallus, A. Wittkowsky, M. Crowther, E. M.
Hylek, and G. Palareti, “Oral anticoagulant therapy—antithr-
ombotic therapy and prevention of thrombosis, 9th ed: Ameri-
canCollege of Chest Physicians evidence-based clinical practice
guidelines,” Chest, vol. 141, no. 2, pp. e44S–e88S, 2012.

[3] M. A. Stephens, T. H. Self, D. Lancaster, and T. Nash, “Hypothy-
roidism: effect on warfarin anticoagulation,” Southern Medical
Journal, vol. 82, no. 12, pp. 1585–1586, 1989.

[4] M. B. Walters, “The relationship between thyroid function and
anticoagulant therapy,”TheAmerican Journal of Cardiology, vol.
11, no. 1, pp. 112–114, 1963.

[5] J. Lowenthal and L.M. Fisher, “The effect of thyroid function on
the prothrombin time response to warfarin in rats,” Experientia,
vol. 13, no. 6, pp. 253–254, 1957.

[6] T. J.McIntosh, F. S. Brunk, I. Kolln et al., “Increased sensitivity to
warfarin in thyrotoxicosis,”The Journal of Clinical Investigation,
vol. 49, article 63a, 1970.

[7] E. A. Loeliger, B. Van Der Esch, M. J. Mattern, and H. C.
Hemker, “The biological disappearance rate of prothrombin,
factors VII, IX and X from plasma in hypothyroidism, hyper-
thyroidism, and during fever,”Thrombosis et Diathesis Haemor-
rhagica, vol. 10, pp. 267–277, 1964.

[8] P. D. Hansten, “Oral anticoagulants and drugs which alter
thyroid function,” Drug Intelligence and Clinical Pharmacy, vol.
14, no. 5, pp. 331–334, 1980.

[9] A. G. Vagenakis, R. Cote, and M. E. Miller, “Enhancement of
warfarin induced hypoprothrombinemia by thyrotoxicosis,”
Johns Hopkins Medical Journal, vol. 131, no. 1, pp. 69–73, 1972.

[10] T. Self, M. Weisburst, E. Wooten, A. Straughn, and J. Oliver,
“Warfarin induced hypoprothrombinemia. Potentiation by
hyperthyroidism,” Journal of the American Medical Association,
vol. 231, no. 11, pp. 1165–1166, 1975.

[11] L. A. Busenbark and S. A. Cushnie, “Effect of Graves'disease and
methimazole on warfarin anticoagulation,” Annals of Pharma-
cotherapy, vol. 40, no. 6, pp. 1200–1203, 2006.

[12] F. Akin, G. F. Yaylali,M. Bastemir, andB. Yapar, “Effect ofmethi-
mazole on warfarin anticoagulation in a case of Graves'disease,”
BloodCoagulation andFibrinolysis, vol. 19, no. 1, pp. 89–91, 2008.

[13] J. Shin and S. R. Kayser, “Pharmacology of vitamin K antago-
nists,” in Inpatient Anticoagulation, M. C. Fang, Ed., Chapter 2,
John Wiley & Sons, Hoboken, NJ, USA, 2011.



6 Case Reports in Medicine

[14] R. H. Greenstein, “Hypoprothrombinemia due to propylth-
iouracil therapy,” JAMA: The Journal of the American Medical
Association, vol. 173, pp. 1014–1015, 1960.

[15] J. C. Owens, W. B. Neely, and W. R. Owen, “Effect of sodium
dextrothyroxine in patients receiving anticoagulants,”The New
England Journal of Medicine, vol. 266, pp. 76–79, 1962.

[16] H. A. Kellett, J. S. Sawers, F. E. Boulton, S. Cholerton, B. K. Park,
and A. D. Toft, “Problems of anticoagulation with warfarin in
hyperthyroidism,” Quarterly Journal of Medicine, vol. 58, no.
225, pp. 43–51, 1986.

[17] T. H. Self, A. B. Straughn, andM. R.Weisburst, “Effect of hyper-
thyroidism on hypoprothrombinemic response to warfarin,”
The American Journal of Hospital Pharmacy, vol. 33, no. 4, pp.
387–389, 1976.



Submit your manuscripts at
http://www.hindawi.com

Stem Cells
International

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

MEDIATORS
INFLAMMATION

of

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Behavioural 
Neurology

Endocrinology
International Journal of

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Disease Markers

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

BioMed 
Research International

Oncology
Journal of

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Oxidative Medicine and 
Cellular Longevity

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

PPAR Research

The Scientific 
World Journal
Hindawi Publishing Corporation 
http://www.hindawi.com Volume 2014

Immunology Research
Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Journal of

Obesity
Journal of

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

 Computational and  
Mathematical Methods 
in Medicine

Ophthalmology
Journal of

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Diabetes Research
Journal of

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Research and Treatment
AIDS

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Gastroenterology 
Research and Practice

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Parkinson’s 
Disease

Evidence-Based 
Complementary and 
Alternative Medicine

Volume 2014
Hindawi Publishing Corporation
http://www.hindawi.com


