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ABSTRACT

Pulmonary embolism (PE) is a blockage of the lung's main artery or
one of its branches by a substance that has traveled from elsewhere in
the body through the bloodstream (embolism). PE results from a deep
vein thrombosis (commonly a blood clot in a leg) that breaks off and
migrates to the lung, a process termed venous thromboembolism
(VTE). Pulmonary arterial hypertension is caused by narrowing or
constriction of pulmonary arteries. Vitiligo vulgaris is loss of
pigmentation of skin in patches. Present case was admitted with the
chief complaint of acute pulmonary thromboembolism with severe
pulmonary arterial hypertension and deep vein thrombosis. He was

previously suffering with vitligo vulgaris. On treatment patient was found to be coherent,

showing stable blood pressure, pulse rate and responding to therapy and discharged by giving

discharge medication. He was counseled about the disease state and importance of

medication adherence.

KEYWORDS: venous thromboembolism, vitiligo vulgaris, pulmonary arterial hypertension,

deep vein thrombosis

DEFINITION

Formation of a thrombus within a vein is known as a venous thrombosis. If the thrombus

breaks loose and travels through the blood system, it is known as an embolus.!*! Venous
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thrombi is defined as a feature enmeshed erythrocytes, tend to fragment, creating an embolus
manifest mainly as DVT and PE.[!

Venous thromboembolism

The most common type of VTE is DVT, which occurs predominantly in the large veins in the
leg.[*?] When part or all of a thrombus breaks away from the blood vessel wall, this thrombus
is carried in the direction of blood flow towards the lungs and can block one of the arteries in
the lung (pulmonary embolus). Patients with DVT are at risk of PE which can potentially be
life-threatening.t*2

Pulmonary arterial hypertension (PAH)

It is a progressive disease caused by narrowing or tightening (constriction) of the pulmonary
arteries, which connect the right side of the heart to the lungs. By definition, PAH is
characterised by an increase in mean pulmonary arterial pressure (PAP) to >25 mmHg at rest,

and a mean primary capillary wedge pressure of <15 mmHg, (341

Vitiligo vulgaris
Vitiligo is a long term skin condition characterized by patches of the skin losing their
pigment.™! The patches of skin affected become white and usually have sharp margins. The

hair from the skin may also becomes white.r]

ETIOLOGY

Deep Vein Thrombosis

The frequent causes of DVT are due to augmentation of venous stasis due to immobilization
or central venous obstruction. Immobility can be as transient as that occurring during a
transcontinental airplane flight or that during an operation under general anesthesia. It can
also be extended, as during hospitalization for pelvic, hip, or spinal surgery, or due to stroke
or paraplegia. Individuals in these circumstances warrant surveillance, prophylaxis, and
treatment if they develop DVT.[®7]

Pulmonary Embolism

PE is a potential cardiovascular emergency that occurs when a part of a thrombus, usually
dislodged from a DVT (and then called an embolus), passes into the pulmonary circulation,

occluding the pulmonary arteries.®]
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Pulmonary Arterial Hypertension
The exact cause behind the development of Pulmonary arterial hypertension (PAH) remains
unknown. PAH is recognized as a complex, multi-factorial condition involving numerous

biochemical pathways and different cell types.!:*"]

Vascular remodeling itself involves every layer of the vessel wall and is characterised by
proliferative and obstructive changes involving many cell types, including endothelial cells,
smooth muscle cells and fibroblasts.®) Inflammatory cells and platelets may also play a

significant role in PAH.

Endothelial dysfunction results in chronically impaired production of vasoactive mediators,
such as nitric oxide (NO) and prostacyclin, along with prolonged overexpression of
vasoconstrictors, such as endothelin-1 (ET-1),which not only affect vascular tone but also

promote vascular remodeling.[®!!

Vitiligo vulgaris
It is caused due to progressive decrease of melanocytes. Theories regarding destruction of
melanocytes include autoimmune mechanisms,cytotoxic mechanisms, an intrinsic defect of

melanocytes, oxidant-antioxidant mechanisms, and neural mechanisms.?]

RISK FACTORS
VTE is associated with cancer, trauma and surgery. Idiopathic cases occur where a patient

has no clear exposing risk factor (i.e. no triggering event).[3!

INCIDENCE AND PREVALENCE
Venous thromboembolic disease is a major problem worldwide, causing more than half a

million deaths every year in the European Union (EU).[4]

In 2007, it was estimated that approximately 1.1 million venous thromboembolic events

occur each year across the EU encompassing:™!
¢ 1,118,742 total venous thromboembolic events
¢ 684,019 (61% of total) DVT events

e 434,723 (39% of total) PE events

e 543,454 (49% of total) VTE-related deaths
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In the United States (US), the Surgeon General has stated that DVT and PE together affect an
estimated 350,000-600,000 people each year,!*! leading to an estimated 100,000—-300,000

deaths annually.[*>1]

The annual incidence rate of VTE (adjusted for age and sex) has beenreported to be 1.17 per
1000 per year over a 25-year period in a US population-based study, or:*!

e DVT — 0.48 per 1000 population per year

e PE — 0.69 per 1000 population per year

It has also been noted that VTE is responsible for more than twice the number of deaths than

those caused by AIDS, breast cancer, prostate cancer and road traffic accidents combined.*]

Although Pulmonary arterial hypertension (PAH) is a rare disease, with an estimated
[18]

prevalence of 15-50 cases per million.
Vitiligo occurs worldwide with an overall prevalence of 1%. However, its incidence ranges
from 0.1 to > 8.8%.'%

PATHOPHYSIOLOGY AND NATURAL HISTORY

Venous thromboembolism

Venous thrombi, composed predominately of red blood cells but also platelets and leukocytes
bound together by fibrin, form in sites of vessel damage and areas of stagnant blood flow
such as the valve pockets of the deep veins of the calf or thigh. Thrombi either remain in the
peripheral veins, where they eventually undergo endogenous fibrinolysis and recanalization,

or they embolize to the pulmonary arteries and cause PE.[?"]

Pulmonary arterial hypertension

It is unclear whether the various types of pulmonary arterial hypertension share a common
pathogenesis.?2??] Three factors are thought to cause the increased pulmonary vascular
resistance that characterizes this disease: vasoconstriction, remodeling of the pulmonary
vessel wall, and thrombosis in situ.l?2JAdvances in our understanding of the molecular
mechanisms involved in this disease suggest that endothelial dysfunction plays a key
role.Chronically impaired production of vasoactive mediators, such as nitric oxide and
prostacyclin, along with prolonged overexpression of vasoconstrictors such as endothelin-
1,not only affect vascular tone but also promote vascular remodeling. Thus, these substances

represent logical pharmacologic targets.[?3-2¢]
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Vitiligo vulgaris

Vitiligo is a multifactorial polygenic disorder with a complex pathogenesis. It is related to
both genetic and nongenetic factors. Although several theories have been proposed about the
pathogenesis of vitiligo, the precise cause remains unknown. Generally agreed upon
principles are an absence of functional melanocytes in vitiligo skin and a loss of
histochemically recognized melanocytes, owing to their destruction. However, the destruction
is most likely a slow process resulting in a progressive decrease of melanocytes. Theories
regarding destruction of melanocytes include autoimmune mechanisms,cytotoxic
mechanisms, an intrinsic defect of melanocytes, oxidant-antioxidant mechanisms, and neural

mechanisms.[*?]

SIGNS AND SYMPTOMS

Deep Venous Thrombosis

History and clinical examination are not reliable ways of diagnosing DVT.!?1 Lower
extremity DVT can be symptomatic or asymptomatic. Patients with lower extremity DVT
often do not present with erythema, pain, warmth, swelling, or tenderness. Symptomatic
patients with proximal DVT may present with lower extremity pain, calf tenderness, and
lower extremity swelling.!?®?! Homans’ sign may be demonstrable in DVT. Most of these
features lack specificity; hence clinical evaluation usually implies the need for further
evaluation. The left leg is the commonest site for venous thrombosis in pregnancy® and in
acute massive venous thrombosis. This may be due to compression of the left iliac vein by
the right iliac artery (May-Thurner syndrome).[!]

Pulmonary Embolism

The most common signs and symptoms of acute PE include dyspnea, tachypnea, and pleuritic
chest pain. Other reported findings include apprehension, hemoptysis, cough, syncope, and
tachycardia. Fever, gallop, accentuation of the pulmonary closure sound, or an Ss and/or

Surales, and leg erythema or a palpable cord may also be found.*?

Pulmonary arterial hypertension
Most patients with PAH present with exertional dyspnea, which is indicative of an inability to
increase pulmonary blood flow with exercise. Exertional chest pain, syncope, and edema are

indications of more severely impaired right heart function.**!
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Vitiligo vulgaris

Vitiligo lesions are characterized as follows:

e White or hypopigmented

e Usually well demarcated

e Round, oval, or linear in shape

e Borders may be convex

e Range from millimeters to centimeters in size

e Enlarge centrifugally over time at an unpredictable rate

Initial lesions occur most frequently on the hands, forearms, feet, and face, favoring a perioral
and periocular distribution®*!

DIAGNOSIS

Deep Venous Thrombosis

The clinical examination of DVT is often unreliable; therefore, clinical decisionrules (pretest
probability scores) based on the patient's signs, symptoms, and risk factors have been
developed to stratify patients into low, moderate, or high clinical probability(table 1).[>
3% This approach helps to improve the effectiveness of diagnosing DVT and to limit the need
for additional testing. A clinical prediction score has also been developed for upper extremity
DVT using the presence of a pacemaker or a catheter or access device in the internal jugular
or subclavian veins, localized pain, unilateral pitting edema, or another diagnosis at least as

plausible as independent predictors for DVT.[*"]

Table 1. Pretest Probability of DeepVenous Thrombosis (Wells score)!]

Clinical Feature* Score
Scoring

Active cancer (treatment ongoing or within previous 6 months of palliative 1
treatment)

Paralysis, paresis, or recent plaster immobilization of the lower extremities 1
Recently bedridden for >3 days or major surgery within 4 weeks 1
Localized tenderness along the distribution of the deep venous system 1
Entire leg swollen 1
Calf swellin_g_ by >3 cm_when compared with the asymptomatic leg (measured 10 1
cm below tibial tuberosity)
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Pitting edema (greater in the symptomatic leg) 1
Collateral superficial veins (not varicose) 1
Alternative diagnosis as likely or more likely than that of deep-vein thrombosis -2
Analysis

High probability of DVT >3
Moderate probability of DVT lor2
Low probability of DVT <0
Modified Score (adds 1 point if there is a previously documented DVT)

Likely >2
Unlikely <1

*In patients with symptoms in both legs, the more symptomatic leg is used.

DVT, deep venous thrombosis

Diagnostic tests
*  D-Dimer Testing*?!

Duplex Ultrasonography!®!

Impedance Plethysmography!** |

computed axial tomography venography.*®!

*  magnetic resonance venography (MRV) imaging!*®

Pulmonary Embolism

Pretest probability scores or clinical decision rules have also been developed to aid in the
diagnosis of acute PE.[*I(Table 2). There are a number of clinical decision rules available
including the Wells rule and the Geneva score. Both have original and simplified
versions.[*®IThese clinical decision rules are similar to those employed for DVT; using signs,
symptoms, and risk factors to calculate a low, moderate, or high pretest probability score. Ina
validation study using this approach in combination with a negative D-dimer test, only 0.5%

of patients who were thought unlikely to have a PE later developed nonfatal VTE.[“%!
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Table 2. Clinical Decision Rules (Pre-test Probability for Pulmonary Embolism)P%

Variable Points
CIinica_tl signs and sympt_oms of DVT (minimal leg swelling and pain with 3.0
palpation of the deep veins

Alternative diagnosis less likely than PE 3.0
Heart rate >100 bpm 1.5
Immobilization >3 days or surgery in the previous week 1.5
Previous PE or DVT 1.5
Hemoptysis 1.0
Malignancy (receiving treatment or treated in past 6 months or palliative) 1.0

Key: Low probability, <2.0; moderate probability, 2.0-6.0; high probability >6.0.

BPM, beats per minute; DVT, deep venous thrombosis; PE, pulmonary embolism.

Diagnostic tests

*  D-Dimer Testing for PEBY
*  Electrocardiography!®?
*  Chest Radiography®®!

Arterial Blood Gas Determinationt®!

Computed Tomographic Pulmonary Angiography!®*!
\entilation-Perfusion Scanningt®®!

Biomarkers (Troponins and Brain Natriuretic peptide)®®
Echocardiography (Transthoracic and Transesophageal)®’]
Computed tomography pulmonary angiograph®®!

Magnetic Resonance Angiography™®!

Pulmonary Arterial Hypertension

The diagnosis of PAH can be made on clinical grounds, based ona comprehensive evaluation
that includes pulmonary function testing, connective tissue serology, echocardiography,
complete cardiac catheterization, V/Q lung scanning, and/or pulmonary angiography.!®"!
Vitiligo vulgaris

Although the diagnosis of vitiligo generally is made on the basis of clinical findings, biopsy

is occasionally helpful for differentiating vitiligo from other hypopigmentary disorders.
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Microscopic examination of involved skin shows a complete absence of melanocytes in
association with a total loss of epidermal pigmentation. Superficial perivascular and
perifollicular lymphocytic infiltrates may be observed at the margin of vitiliginous lesions,

consistent with a cell-mediated process destroying melanocytes.

Other documented histologic findings include the following:

e Degenerative changes in keratinocytes and melanocytes in the border lesions and adjacent
skin

e Increased numbers of Langerhans cells

e Epidermal vacuolization

e Thickening of the basement membrane

Loss of pigment and melanocytes in the epidermis is highlighted by Fontana-Masson staining

and immunohistochemistry testing.[6%:6]

TREATMENT

Venous thromboembolism

The main goals of treatment for DVT include prevention of PE, the PTS, and recurrent
thrombosis. Once VTE is suspected, anticoagulation should be started immediately unless

there is a contraindication.

MEDICAL MANAGEMENT

Anticoagulation

Initial therapy may include unfractionated heparin (UFH), low-molecular-weight heparin
(LMWH), or fondaparinux followed by an oral anticoagulant (vitamin K antagonist [VKA]).
Early initiation of a VKA on the first day of parenteral therapy is advised.[®?!

Risk stratification is essential for managing acute PE. The clinical examination (including
blood pressure, heart rate, and oxygen saturation) biomarkers (troponin, BNP), and
echocardiography to assess the right ventricle and PE size should all be used to assist in the
acute management of PE.®% If the patient is normotensive and the right ventricle size and
function are normal, standard anticoagulation is advised. If the patient is normotensive, but
the right ventricle is abnormal and biomarkers are elevated, treatment is more controversial.
For the patient who is hemodynamically unstable, thrombolysis or pulmonary embolectomy

should be considered. (%3]
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New Oral Anticoagulants

Dabigatran (direct thrombin inhibitor) and rivaroxaban (factor Xa inhibitor) have been
studied extensively and shown to be non-inferior to VKA for treatment of VTE.[®®
Rivaroxaban has been approved by the FDA for use in the prevention of VTE for the patient
undergoing total hip or knee replacement surgery. It has also been approved for the treatment
of DVT and PE based on clinical trials. In studies comparing rivaroxaban to enoxaparin and a
VKA, rivaroxaban was as effective for treatment of VTE. The drug is given orally once daily
and is contraindicated in patients with renal insufficiency. The major side effect observed

with rivaroxaban is bleeding, similar to other anticoagulants.®®’

Thrombolytic Therapy

Thrombolytic therapy for DVT may be beneficial in selected patients, and although it can be
administered systemically, local infusion under catheter directed therapy (CDT) is preferred.
Both routes carry an increased risk of hemorrhage compared to standard
anticoagulation.®’Streptokinase, administered as a 250,000 IU loading dose followed by
100,000 IU/hr for 24 hours and tissue plasminogen activator (rtPA) given as a 100-mg
infusion over 2 hours are the current agents approved by the FDA. The ACCP guidelines
recommend systemic thrombolytic therapy using an agent with a short infusion time in
patients who are hemodynamically unstable. Bleeding remains the most serious complication
of thrombolytic therapy. Local administration of these agents via catheter-directed therapy is
recommended over a pulmonary artery catheter. The risk of intracranial bleeding is 1% to
2%.[63]

SURGICAL/MECHANICAL INTERVENTION

Pulmonary Embolectomy!®®!

[68]

\ena Caval Interruption

COMPRESSION STOCKINGS

Damage to the venous valves from DVT can lead to venous hypertension and result in the
development of PTS characterized by edema; skin changes, including increased pigmentation
and lipodermatosclerosis; pain; and, in severe cases, venous stasis ulceration. The incidence
of PTS has been drastically reduced with the use of compression stockings. Current ACCP

guidelines recommend the of compression stockings at a pressure of 30 mmHg to 40 mmHg
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for 2 years following an acute episode of DVT. The American College of Physicians and the

American Academy of Family Physicians recommend use for 1 year.[5%¢°!

Pulmonary arterial hypertension

CONVENTIONAL OR SUPPORTIVE THERAPY

A range of treatment approaches have been shown to provide some degree of symptomatic

benefit to PAH patients. However, there is no evidence that they have an effect on the disease

process or prognosis. Such measures include:

e Oxygen: For patients with dyspnoea associated with PAH, supplemental oxygen provides
symptomatic relief and improves patient comfort, although there is no consistent evidence
supporting any long-term benefit. It is generally considered important to maintain oxygen
saturation above 90% at all times, and oxygen may be indicated in some patients®®72!

e Anticoagulants: clinical data supportive of the use of anticoagulant therapy in PAH are
limited; however, improved survival has been reported with oral anticoagulation in
patients with idiopathic PAH (IPAH),["*"3 and because of high risk of in situ thrombosis
within the small pulmonary arteries, there is a rationale for the use of oral anticoagulants
in PAH patients.[’"]

e Diuretics: there are no randomised controlled trials (RCTs) of diuretics in PAH, however
clinical experience shows clear symptomatic benefit in fluid-overloaded patients with
decompensated right heart failure associated with PAHL?!

e Calcium channel blockers (CCBs): A positive vasoreactive response indicating
potential suitability for CCB therapy is shown by around 10% of patients, ®and
approximately 7% of these patients have a sustained response.[’*"*patients who respond
to vasoreactivity testing and are subsequently treated with CCBs need regular assessment

and repeat testing, as the vasoreactivity status may change.[’?7%]

ADVANCED THERAPY (ALSO TERMED PAH-SPECIFIC THERAPY)

PAH-specific therapies have been developed specifically to target one of three major
pathways known to be involved in the development of PAH"!

e Endothelin receptor antagonists (ERAs)!*!

e Prostacyclin therapy!’®!

e Phosphodiesterase-5 (PDE-5) inhibitorst’”:"®!
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Surgical intervention

« Balloon atrial septostomy!’%"]

Vitiligo vulgaris

Nonsurgical treatments

Systemic phototherapy: Induces cosmetically satisfactory repigmentation in up to 70% of
patients with early or localized diseasel™!

Laser therapy: Effective on limited, stable patches of vitiligo

Steroid therapy: Systemic steroids (prednisone) have been used, although prolonged use
and their toxicity are undesirable

Topical therapies

Depigmentation therapy: If vitiligo is widespread and attempts at repigmentation have not
produced satisfactory results, depigmentation may be attempted in selected patients
Micropigmentation: Tattooing can be used to repigment depigmented skin in dark-
skinned individualst"®%!

Surgery

The basic types of repigmentation surgery are as follow :
Noncultured epidermal suspensions

Thin dermoepidermal grafts

Suction epidermal grafting

Punch minigrafting

Cultured epidermis with melanocytes or cultured melanocyte suspensions(®:82!

CASE STUDY

A patient of 38 years old male was admitted in King George Hospital, Visakhapatnam,

Andhra Pradesh, India with a complaint of breathlessness from before night, Pedal edema

(bilateral) since 10days.

History of present illness includes patient was apparently normal 10 days ago, complaint

started as pedaledema(bilateral) since 10 days, breathlessness from before night. History of

paroxysmal nocturnal dyspnea, cough with sputum. No history of chest pain, hemoptysis,

palpitations.

There is a past medical history of Pulmonary thromboembolism. Patient is on Tab.acitrom

2mg irregularly, is an anti-coagulant that help to prevent blood clots.
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Personal history of the patient includes mixed diet, normal appetite, smoker and alcoholic.
Inj.Elaxim(tenecteplase) was given on the date of admission.

On admission his body temperature was normal, BP 150/70mmHg,PR 80beats/min.
Laboratory investigations included as INR 2.38, Hb 10.0gm%,total leucocyte count
9700cells,differential leukocyte count-polymorphs 57% lymphocytes 39% basophils 4%,ESR
30mm/1% hour, Random blood sugar 147mg%,Serum sodium 141 mmol/lit, Serum potassium
3.25 mmoVl/lit, Serum creatinine 0.9 mg/dl.

Finally diagnosed as Acute Pulmonary thromboembolism with Severe Pulmonary arterial

hypertension and Deep vein thrombosis.

THERAPY

DAY TREATMENT

Inj. Elaxim(tenecteplasse)40mg

Inj. Lasix(furosemide) lamp IV BD
Tab. Pulmoday(sildenafil) 20mg TID
Tab. Enam(enalapril) 2.5 mg OD

Inj. Clexane(enoxaparin sodium) SC BD
Tab. Aspirin 75mg OD

Tab. Puimoday 20mg TID

Tab. Enam 2.5mg OD

Inj. Lasix lamp IV BD

Tab. Pantop(pantoprazole) 40mg OD
Tab. Acitrom(acenocoumarol) 2mg OD
Inj. Clexane(enoxaparin sodium) SC BD
Tab. Aspirin 75mg OD

Tab. Pulmoday 20mg TID

Inj. Lasix lamp IV BD

Tab. Pantop(pantoprazole) 40mg OD
Tab. Acitrom(acenocoumarol) 2mg OD
On day 4 Along with the above drugs Tab.losar(losartan) 25mg OD is added
Inj. Clexane SC BD

Tab. Puimoday 20mg TID

Inj. Lasix lamp IV BD

Tab. Pantop 40mg OD

Tab. Acitrom 2mg OD

Tab.losar 25mg OD

Inj. Clexane SC BD

Tab. Puimoday 20mg TID

Inj. Lasix lamp IV BD

Tab. Pantop 40mg OD

Tab. Acitrom 2mg OD

Heparin 5000 IU IV QID

Inj. Clexane SC BD

Onday 7 Tab. Pulmoday 20mg TID

Tab. Pantop 40mg OD

Onday 1

On day 2

Onday 3

Onday 5

Onday 6
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Tab. Acitrom 2mg OD
Inj. Clexane SC BD
Tab. Pulmoday 20mg TID
On day 8 Tab. Pantop 40mg OD
Tab. Acitrom 2mg OD
Asthalin(salbutamol) nebulisation stat
Tab. Thyroxine 200mg OD
Inj. Clexane SC BD
Tab. Pulmoday 20mg TID
Tab. Pantop 40mg OD

On day 9 Tab. Acitrom 2mg OD
Tab.CPM(chlorpheniramine)
Liquid paraffin BD
Inj. Clexane SC BD
On day 10 Tab. Puimoday 20mg TID

Tab. Pantop 40mg OD
Tab. Acitrom 2mg OD
Tab. Puimoday 20mg TID
Onday 11 Tab. Pantop 40mg OD
Tab. Acitrom 2mg OD
Tab. Puimoday 20mg TID

On day 12 Tab. Pantop 40mg OD
Tab. Puimoday 20mg TID
On day 13 Tab. Pantop 40mg OD
Tab. Acitrom 2mg OD
On day 14,15, 16, Tab. Puimoday 20mg TID
17 and 18 Tab. Pantop 40mg OD

After admission the patient was first given with Inj.Elaxim 40mg, a tissue plasminogen
activator given as a thrombolytic drug; Inj.lasix 1amp IV BD, is a loop diuretic used to treat
fluid build-up; Tab.Pulmoday 20mg TID, is a Phosphodiesterase Type 5 Inhibitor used to
treat pulmonary arterial hyprtension; Tab.Enam 2.5mg OD, is a ACE inhibitor given to

control blood pressure.

On 1% day BP was monitored frequently. Results shown as 120/80mmHg at 2:30 PM, 110/80
mmHg at 4:30 PM, 110/80 mmHg at 8:30 PM,110/80 mmHg at 10:00 PM.

On 2" day BP was 110/80mmHg, PR 91beats/min. The patient was given with Inj.Clexane
0.6cc SC BD, given as anti-coagulant; Tab.Aspirin 75mg OD, is a platelet aggregation
inhibitor given to treat thromoembolic disorder; Tab.Pulmoday 20mg TID, Tab.Enam 2.5mg
OD, Inj.Lasix 1 amp 1V BD, Tab.Pantop 40mg OD, is a proton pump inhibitor used to inhibit
excess gastric acid secretion; Tab.Acitrom 2mg OD, is an anti-coagulant that help to prevent
blood clots.
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On 3 day BP was 110/70mmHg, PR 90beats/min. Patient was conscious so given with
Inj.Clexane, Tab.Aspirin, Tab.Pulmoday, Inj.Lasix, Tab.Pantop, Tab.Acitron. Tab.Enam was
excluded as BP was low.

2D echo on 3" day shown Interventricular septal end diastole and end systole(I\VSD)-
1.4cm,left ventricle(LV)-4.5x3.1cm,left ventricular posterior wall end diastole and end
systole(LVPWD)-1.2cm,ejection fraction(EF)-60%,fractional shortening(FS)-31%

On 4™ day patient complains of dry cough. His PR was 90beats/min, BP 130/40 mmHg so
given with Inj.Clexane, Tab.Aspirin, Tab.Pulmoday, Inj.Lasix, Tab.Pantop, Tab.Acitrom. In

addition Tab.Losar 25mg OD is added as BP was increased and to decrease risk of stroke.

On 5™ day BP was 130/40mmHg, PR 82beats/min, coagulation profile shown factor V
deficiency so Tab.Aspirin was stopped and remaining Inj.Clexane, Tab.Pulmoday, Inj.Lasix,

Tab.Pantop, Tab.Acitrom and Tab.Losar was continued.

On 6™ day BP was 130/80 mmHg, PR 90beats/min. Inj.Clexane, Tab.Pulmoday, Inj.Lasix,
Tab.Pantop, Tab.Acitrom were continued in addition Heparin 5000 U 1V QID is given.

Color Doppler test was performed on 6" day whose findings were:

e Color Doppler findings of arterial system of both lower limbs:

v Flow visible and spectral pattern was observed.

v No findings of stress or thickening

Impression-Normal study

e Color Doppler test of venous system of both lower limbs:

Right limb:

v’ Sapheno femoral junction(SFJ) competent.

v Splenoporto venography(SPV) thrombosed.

v Thrombosis noted in lower Superficial femoral vein(SFV) and Pulmonary vein(PV).
Impression-Acute anterior in SFV and PVs

Left limb:

v’ Sapheno femoral junction(SFJ) and Saphenopopliteal junction(SPJ) are thrombosed.

v' Subcentre on drug noted.

v Thrombosis noted common femoral vein(CFV),SFV and PV.

v

No flow detected.
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Impression: Sub acute Deep vein thrombosis involving above mentioned ones.

On 7™ day BP was 130/80mmHg, PR 88beats/min regular. So Inj.Clexane, Tab.Pulmoday,

Tab.Pantop, Tab.Acitrom continued excluding Inj.Lasix and Heparin.

On 8" day BP was 140/800mmHg, PR 88beats/min regular, Bilateral occasional wheeze was
seen. Inj.Clexane, Tab.Pulmoday, Tab.Pantop, Tab.Acitrom along with Asthalin nebulisation
stat, is a bronchodilator given to decrease breathlessness; Tab.Thyroxine 200mg OD. Advised
for T3, T4 and TSH examination. Patient complains of itching all over the body so sent for

examination to dermatology ward.

On 9" day patient was conscious and coherent, PR 78beats/min, BP 120/80mmHg.
Dermatological examination shown depigmented skin over extremities and to oral mucosa,
dense over the lower limbs. He was a known case of Vitiligo vulgaris, took some
homeopathic treatment. So now given with Tab.CPM OD, is an anti-histamine given to
reduce itching; and Liquid paraffin BD to treat Vitiligo vulgaris. Along with these two drugs
Inj.Clexane, Tab.Pulmoday, Tab.Pantop, Tab.Acitron was continued excluding Asthalin

nebulisation nebulisation and Tab.Thyroxine as thyroid levels were found normal.

On 10" day patient was conscious and coherent, PR was 82beats/min,BP 150/100mmHyg.
Inj.Clexane, Tab.Pulmoday, Tab.Pantop, Tab.Acitron was continued.PT/INR value shown
>100 and temperature was above 100°F so advised to stop Inj.Clexane 0.6cc and
Tab.Acitrom.

On 11" day BP was 140/90mmHg, PR 72beats/min. So given with Tab.Pulmoday,

Tab.Pantop, Tab.Acitrom excluding Inj.Clexane.

On 12" day patient was conscious and coherent, PR 72beats/min, BP 140/90mmHg.
Tab.Pulmoday, Tab.Pantop, excluding Tab.Acitrom. Advised for 2D echo.

On 13" day patient was conscious and coherent, PR 74beats/min, BP 140/110mmHg.
Tab.Pulmoday, Tab.Pantop, continued along with Tab. Acitrom 2mg OD. 2D echo findings
shown Interventricular septal end diastole and end systole(IVSD)-1.7cm,left ventricle-
4.0*2.5cm,left ventricular posterior wall end diastole and end systole(LVPWD)-
1.3cm,ejection fraction(EF)-67%, fractional shortening(FS)-36%
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On 14" day patient was conscious and coherent, PR 82beats/min, BP 150/100mmHg.
On 15" day patient was conscious and coherent, PR 78beats/min, BP 150/100 mm Hg.
On 16" day patient was conscious and coherent, PR 78beats/min, BP 140/100mmHg.

On 17" day patient was conscious and coherent and temperature was 98.6°F,BP
130/90mmHg, PR 72beats/min..

On 18" day patient was conscious and coherent, PR 82beats/min, BP 130/90mmHg.
Above five days Tab.Pulmoday, Tab.Pantop were continued. As patient was stable, he was

discharged.

Discharge medication :

e Tab.Acitrom -2mg OD

e Tab.Losartan - 50mg BD
e Tab.Pulmoday -20mg TID
e Tab.CPM -4mg OD

e Liquid paraffin - BD

e Tab.Pantop - 40mg BD
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CONCLUSION

Pulmonary embolism is a blockage in one of the pulmonary arteries in lungs. In most cases,
pulmonary embolism is caused by blood clots that travel to the lungs from the legs or, rarely,
other parts of the body (deep vein thrombosis). Pulmonary embolism can also lead to
pulmonary hypertension, a condition in which the blood pressure in lungs and in the right
side of the heart is too high. The present case is a typical hypertensive case with PTE and
DVT. The patient has a co-morbidity of Vitiligo vulgaris. But the effective treatment with
Tab.Acitrom, Tab.Losartan, Tab.Pulmoday - 20mg TID and Tab.CPM patient showed
positive prognosis after a long duration of therapy for 18 days. As a clinical pharmacist we
have done the TDM and drug utilisation review for the patient for the occurrence of any drug
related side effects or drug interactions and for positive prognosis of the patient with the
collaborative efforts of physician,clinical pharmacist and nursing staff. Patient exhibited
positive prognosis and discharged with medication Tab.Acitrom - 2mg OD, Tab.Losartan -
50mg BD, Tab.Pulmoday - 20mg TID, Tab.CPM - 4mg OD, Liquid paraffin — BD, Tab.Pantop
- 40mg BD. Patient was counselled about the disease, proper use of medicatios,diet to be

taken and life style modifications.

[ VWWV. W pr. net Vol 5, Issue 10, 2016. 991 J




Kondeti et al. World Journal of Pharmaceutical Research

ACKNOWLEDGEMENTS

The author likes to express his gratitude towards the Physicians of King George Hospital

especially Cardiology department, King George Hospital and Avanthi Institute of

Pharmaceutical Sciences for continuous support.

REFERENCES

1.

10.

11.

12.

Turpie AGG Esmon C. Venous and arterial thrombosis — pathogenesis and the rationale
for anticoagulation. Thromb Haemost 2011; 105: 586-596.

Mackman N. Triggers, targets and treatments for thrombosis. Nature 2008; 451: 914-918.
Badesch DB, Champion HC, Sanchez MA, et al. Diagnosis and assessment of pulmonary
arterial hypertension. J Am Coll Cardiol 2009; 54: S55-66.

Galié N, Hoeper M, Humbert M, et al. Guidelines for the diagnosis and treatment of
pulmonary hypertension. Eur Heart J 2009; 30: 2493-537.

Ezzedine, K; Eleftheriadou, V; Whitton, M; van Geel, N (4 July 2015). "Vitiligo.". Lancet
(London, England). 386(9988): 74-84.

Arfvidsson B, Eklof B, Kistner RL, Masuda EM, Sato DT. Risk factors for venous
thromboembolism following prolonged air travel. Coach class thrombosis. Hematol
Oncol Clin North Am. 2000 Apr. 14(2): 391-400, ix. [Medline].

Slipman CW, Lipetz JS, Jackson HB, Vresilovic EJ. Deep venous thrombosis and
pulmonary embolism as a complication of bed rest for low back pain. Arch Phys Med
Rehabil. 2000; Jan. 81(1): 127-9. [Medline].

Tapson VF. Acute pulmonary embolism. N Engl J Med 2008; 358: 1037-1052.

Galié N, Hoeper M, Humbert M, et al. Guidelines for the diagnosis and treatment of
pulmonary hypertension. Eur Heart J 2009; 30: 2493-537.

McLaughlin VV, Archer SL, Badesch DB, et al. ACCF/AHA. ACCF/AHA 2009 expert
consensus document on pulmonary hypertension: a report of the American College of
Cardiology Foundation Task Force on Expert Consensus Documents and the American
Heart Association: developed in collaboration with the American College of Chest
Physicians, American Thoracic Society, Inc., and the Pulmonary Hypertension
Association. Circulation 2009; 119: 2250-94.

Humbert M, Sitbon O, Simonneau G Treatment of pulmonary arterial hypertension. N
Engl J Med 2004; 351: 1425-36.

Le Poole IC, Luitetn RM. Autoimmune etiology of generalized vitiligo. Curr Dir
Autoimmun. 2008; 10: 227-43.

VWWV. W pr. net Vol 5, Issue 10, 2016. 992


http://reference.medscape.com/medline/abstract/10806562
http://reference.medscape.com/medline/abstract/10638888

Kondeti et al. World Journal of Pharmaceutical Research

13.

14.

15.

16.

17.

18.

19.
20.

21.

22.

23.

24.

25.

26.

Geerts WH, Bergqvist D, Pineo GF et al. Prevention of venous thromboembolism:
American College of Chest Physicians evidence-based clinical practice guidelines (8th
Edition). Chest 2008; 133: 381S-453S.

Cohen AT, Agrelli G Anderson FA et al. Venous thromboembolism (VTE) in Europe. The
number of VTE events and associated morbidity and mortality. Thromb Haemost 2007,
98: 756-764.

US Department of Health and Human Services. The Surgeon General's call to action to
prevent deep vein thrombosis and pulmonary embolism: Section I: Deep \Vein Thrombosis
and Pulmonary Embolism as Major Public Health Problems. 2008. Awvailable
at: http/Awww. ncbi.nIm.nih.gov/books/NBK44181/[accessed 22 January 2015].

Heit JA, Cohen AT, Anderson FA, on behalf of the VTE Impact Assessment Group.
Estimated annual number of incident and recurrent, non-fatal and fatal venous
thromboembolism (VTE) events in the US. Blood (ASH Annual Meeting Abstracts) 2005;
106. Abstract 910.

Silverstein MD, Heit JA, Mohr DN et al. Trends in the incidence of deep vein thrombosis
and pulmonary embolism: a 25-year population-based study. Arch Intern Med 1998; 158:
585-593.

Peacock AJ, Murphy NF, McMurray JJV, et al. An epidemiological study of pulmonary
arterial hypertension. Eur Respir J 2007; 30: 104-9.

Srivastava G Vitiligo- Introduction Asian Clinic. Dermatol 1994; 1: 1-5.

Kucher N. Clinical practice. Deep-vein thrombosis of the upper extremities. N Engl J
Med 2011; 364: 861-869.

Humbert M, Morrell NW, Archer SL, etal. Cellular and molecular pathobiology of
pulmonary arterial hypertension. J Am Coll Cardiol 2004; 43: Suppl S:13S-24S

\Voelkel NF, Tuder RM, Weir EK. Patho- physiology of primary pulmonary hypertension.
In: Rubin L, Rich S, eds. Primary pulmonary hypertension. New York: Marcel Dekker,
1997; 83-129.

Runo JR, Loyd JE. Primary pulmonary hypertension. Lancet 2003; 361: 1533-44.

Giaid A, Saleh D. Reduced expression of endothelial nitric oxide synthase in the lungs of
patients with pulmonary hypertension. N Engl J Med 1995; 333: 214-21.

Giaid A, Yanagisawa M, Langleben D, et al. Expression of endothelin-1 in the lungs of
patients with pulmonary hypertension. N Engl J Med 1993; 328: 1732-9.

Christman BW, McPherson CD, Newman JH, et al. An imbalance between the excretion

of thromboxane and prostacyclin metabolites in pulmonary hypertension N Engl J Med

VWWV. W pr. net Vol 5, Issue 10, 2016. 993



Kondeti et al. World Journal of Pharmaceutical Research

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

1992; 327: 70-5.

Oudega R, Moons KGM, Hoes AW. Limited value of patient history and physical
examination in diagnosing deep vein thrombosis in primary care. Family Practice. 2005;
22(1): 86-91.[PubMed]

Tapson VF, Carroll BA, Davidson BL, et al. The Diagnostic Approach to Acute Venous
Thromboembolism. Clinical Practice Guideline. American Thoracic Society. Am J Respir
Crit Care Med. 1999; 160(3): 1043-1066. [PubMed]

Kahn SR. The clinical diagnosis of deep vein thrombosis: integrating incidence, risk
factors and symptoms and signs. Arch Intern Med. 1998; 158(21): 2315-2323. [PubMed]
Gader AA, Haggaz A, Adam I. Epidemiology of deep venous thrombosis during
pregnancy and puerperium in Sudanese women. Vasc Health Risk Manag. 2009; 5(1): 85—
87. [PMC free article] [PubMed]

Ikard RW, Ueland K, Folse R. Lower limb venous dynamics in pregnant women. Surg
Gynecol Obstet. 1971; 132(3): 483-488. [PubMed]

Stein PD, Beemath A, Matta F, et al: Clinical characteristics of patients with acute
pulmonary embolism: Data from PIOPED Il. Am J Med 2007; 120(10): 871-879.

Rich S, Dantzker DR, Ayres SM, Bergofsky EH, Brundage BH, Detre KM, Fishman AP,
Goldring RM, Groves BM, Koerner SK, et al. Primary pulmonary hypertension: a
national prospective study. Ann Intern Med 1987; 107: 216.

Ortonne J. Vitiligo and other disorders of Hypopigmentation. Bolognia J, Jorizzo J,
Rapini R, eds. Dermatology. 2nd. Spain: Elsevier; 2008; 1: 65.

Sandler DA, Martin JF, Duncan JS, et al: Diagnosis of deep-vein thrombosis: Comparison
of clinical evaluation, ultrasound, plethysmography, and wvenoscan with X-ray
venogram. Lancet 1984; 2(8405): 716-7109.

Wells PS, Anderson DR, Bormanis J, et al: Value of assessment of pretest probability of
deep-vein thrombosis in clinical management. Lancet1997; 350(9094): 1795-1798.

Wells PS, Anderson DR, Rodger M, et al: Evaluation of D-dimer in the diagnosis of
suspected deep-vein thrombosis. N Engl J Med 2003; 349(13): 1227-1235.

Tamariz LJ, EngJ, Segal JB, et al: Usefulness of clinical prediction rules for the diagnosis
of venous thromboembolism: A systematic review. Am J Med2004; 117(9): 676-684.
Wells PS, Owen C, Doucette S, et al: Does this patient have deep wein
thrombosis? JAMA 2006; 295(2): 199-207.

Constans J, Salmi LR, Sevestre-Pietri MA, Perusat S, Nguon M, Degeilh M, Labarere J,
Gattolliat O, Boulon C, Laroche JP, Le Roux P, Pichot O, Quere I, Conri C, BossonJL. A

VWWV. W pr. net Vol 5, Issue 10, 2016. 994


http://www.ncbi.nlm.nih.gov/pubmed/15640292%22%20/t%20%22pmc_ext
http://www.ncbi.nlm.nih.gov/pubmed/10471639%22%20/t%20%22pmc_ext
http://www.ncbi.nlm.nih.gov/pubmed/9827782%22%20/t%20%22pmc_ext
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2672435/
http://www.ncbi.nlm.nih.gov/pubmed/19436646%22%20/t%20%22pmc_ext
http://www.ncbi.nlm.nih.gov/pubmed/5546302%22%20/t%20%22pmc_ext

Kondeti et al. World Journal of Pharmaceutical Research

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

clinical prediction score for upper extremity deep venous thrombosis, Thromb
Haemost 2008; 99: 202-207.

Wells PS, Anderson DR, Ginsberg J. Assessment of deep vein thrombosis or pulmonary
embolism by the combined use of clinical model and noninvasive diagnostic tests. Semin
Thromb Hemost 2000; 26(6): 643-56.

Wells PS, Anderson DR, Bormanis J, et al. Value of assessment of pretest probability of
deep-vein thrombosis in clinical management. Lancet. 1997; 350: 1795-1798.

Birdwell BG Raskob GE, Whitsett TL, et al: Predictive value of compression
ultrasonography for deep wein thrombosis in symptomatic outpatients: Clinical
implications of the site of vein noncompressibility. Arch Intern Med 2000; 160(3): 309-
313.

Hull R, Hirsh J, Sackett DL, et al. Clinical validity of a negative venogram in patients
with clinically suspected venous thrombosis. Circulation. 1981; 64: 622—625.

Saad WE, Saad N. Computer tomography for venous thromboembolic disease. Radiol
Clin North Am 2007; 45: 423-445.

Kluge A, Mueller C, Strunk J et al. Experience in 207 combined MRI examinations for
acute pulmonary embolism and deep vein thrombosis. AJR Am J Roentgenol 2006; 186:
1686—1696

Wells PS, Anderson DR, Rodger M, et al: Derivation of a simple clinical model to
categorize patients probability of pulmonary embolism: Increasing the models utility with
the SimpliRED D-dimer. Thromb Haemost 2000; 83(3): 416-420.

Douma RA, Mos IC, Erkens PM, Nizet TA, Durian MF, Hovens MM, van Houten AA,
Hofstee HM, Klok FA, ten Cate H, Ullmann EF, Buller HR, Kamphuisen PW, Huisman
MYV, Prometheus Study Group. Performance of 4 clinical decision rules in the diagnostic
management of acute pulmonary embolism: a prospective cohort study, Ann Intern
Med 2011; 154: 709-718.

van Belle A, Buller HR, Huisman MV, et al: Effectiveness of managing suspected
pulmonary embolism using an algorithm combining clinical probability, D-dimer testing,
and computed tomography. JAMA 2006; 295(2): 172-179.

Kearon C, Akl EA, Comerota AJ, Prandoni P, Bounameaux H, Goldhaber SZ, Nelson ME,
Wells PS, Gould MK, Dentali F, Crowther M, Kahn SR, American College of Chest
Physicians. Antithrombotic therapy for VTE disease: Antithrombotic Therapy and
Prevention of Thrombosis, 9th ed: American College of Chest Physicians Evidence-Based
Clinical Practice Guidelines, Chest 2012; 141: e419S-94S.

VWWV. W pr. net Vol 5, Issue 10, 2016. 995



Kondeti et al. World Journal of Pharmaceutical Research

ol.

52.

53.

54,

55.

56.

S7.

58.

59.

60.

61.

62.

63.

Goldhaber SZ, Bounameaux H. Pulmonary embolism and deep \ein
thrombosis. Lancet 2012 May 12; 379(9828): 1835-46.

Sreeram N, Cheriex EC, Smeets JL, et al: Value of the 12-lead electrocardiogram at
hospital admission in the diagnosis of pulmonary embolism. Am J Cardiol1994; 73(4):
298-303.

Stein PD, Goldhaber SZ, Henry JW: Alveolar-arterial oxygen gradient in the assessment
of acute pulmonary embolism. Chest 1995; 107(1): 139-143.

Anderson DR, Kahn SR, Rodger MA, et al: Computed tomographic pulmonary
angiography vs ventilation-perfusion lung scanning in patients with suspected pulmonary
embolism: arandomized controlled trial. JAMA 2007; 298(23): 2743-2753.

Value of the ventilation/perfusion scan in acute pulmonary embolism. Results of the
prospective investigation of pulmonary embolism diagnosis (PIOPED). The PIOPED
Investigators. JAMA 1990; 263(20): 2753-2759.

ten Wolde M, Tulevski Il, Mulder JW, et al: Brain natriuretic peptide as a predictor of
adverse outcome in patients with pulmonary embolism. Circulation2003; 107 (16): 2082-
2084.

Ribeiro A, Lindmarker P, Juhlin-Dannfelt A, et al: Echocardiography Doppler in
pulmonary embolism: Right ventricular dysfunction as a predictor of mortality rate. Am
Heart J 1997; 134(3): 479-487.

Fedullo PF, Tapson VF (2003). "Clinical practice. The evaluation of suspected pulmonary
embolism”. N. Engl. J. Med. 349 (13): 1247-56. do0i:10.1056/NEJMcp035442.
PMID 14507950

Blum A, Bellou A, Guillemin F, et al: Performance of magnetic resonance angiography in
suspected acute pulmonary embolism. Thromb Haemost2005; 93(3): 503-511.

McGoon M, Gutterman D, Steen V, Barst R, McCrory DC, Fortin TA, Loyd JE. Screening,
early detection and diagnosis of pulmonary arterial hypertension: ACCP evidence-based
clinical practice guidelines. Chest 2004; 126: 14S-34S. [CrossRef] [Medline]

McKee P, Calonje E, Granter S, eds. Disorders of Pigmentation. Pathology of the Skin
with Clinical Correlations. 3rd ed. China: Elsevier Mosby; 2005; Vol 2: 993-7.
Moellmann G Klein-Angerer S, Scollay DA, Nordlund JJ, Lerner AB. Extracellular
granular material and degeneration of keratinocytes in the normally pigmented epidermis
of patients with vitiligo. J Invest Dermatol. 1982 Nov; 79(5): 321-30.

Kearon C, Akl EA, Comerota AJ, Prandoni P, Bounameaux H, Goldhaber SZ, et al.
Antithrombotic therapy for VTE disease: Antithrombotic therapy and prevention of

VWWV. W pr. net Vol 5, Issue 10, 2016. 996


https://en.wikipedia.org/wiki/Digital_object_identifier
https://dx.doi.org/10.1056%2FNEJMcp035442
https://en.wikipedia.org/wiki/PubMed_Identifier
https://www.ncbi.nlm.nih.gov/pubmed/14507950
javascript:popRefLink(16,'BIB9','10.1378%252Fchest.126.1_suppl.14S')
javascript:popRefLink(8,'BIB9','15249493')

Kondeti et al. World Journal of Pharmaceutical Research

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

thrombosis, 9thed: American college of chest physicians evidence-based clinical practice
guidelines. Chest 2012 Feb; 141(2 Suppl):e419S-94S.

Goldhaber SZ: Assessing the prognosis of acute pulmonary embolism: Tricks of the
trade. Chest 2008; 133: 334-336.

Adam SS, McDuffie JR, Ortel TL, Williams Jr JW. Comparative effectiveness of warfarin
and new oral anticoagulants for the management of atrial fibrillation and venous
thromboembolism: A systematic review. Ann Intern Med 2012 Aug 28.

EINSTEIN Investigators, Bauersachs R, Berkowitz SD, Brenner B, Buller HR, Decousus
H, et al. Oral rivaroxaban for symptomatic venous thromboembolism. N Engl J Med 2010
Dec 23; 363(26): 2499-510.

Kearon C, Akl EA, Comerota AJ, Prandoni P, Bounameaux H, Goldhaber SZ, Nelson ME,
Wells PS, Gould MK, Dentali F, Crowther M, Kahn SR, American College of Chest
Physicians. Antithrombotic therapy for VTE disease: Antithrombotic Therapy and
Prevention of Thrombosis, 9th ed: American College of Chest Physicians Evidence-Based
Clinical Practice Guidelines, Chest 2012; 141: e419S-94S.

Kaufman JA, Kinney TB, Streiff MB, et al: Guidelines for the use of retrievable and
convertible vena cava filters: Report from the Society of Interventional Radiology
multidisciplinary consensus conference. J Vasc Interv Radiol 2006; 17(3): 449-459.
Snow V, Qaseem A, Barry P, et al: Management of venous thromboembolism: A clinical
practice guideline from the American College of Physicians and the American Academy
of Family Physicians. Ann Intern Med 2007; 146(3): 204-210.

Galie N, Hoeper MM, Humbert M, et al. Guidelines for the diagnosis and treatment of
pulmonary hypertension. Eur Heart J 2009; 30: 2493-537

Badesch DB, Abman SH, Ahearn GS, et al. Medical therapy for pulmonary arterial
hypertension: ACCP evidence-based clinical practice guidelines. Chest 2004 Jul; 126(1
Suppl): 355-62S.

McLaughlin VV, Archer SL, Badesch DB, et al; ACCF/AHA. ACCF/AHA 2009 expert
consensus document on pulmonary hypertension: a report of the American College of
Cardiology Foundation Task Force on Expert Consensus Documents and the American
Heart Association: developed in collaboration with the American College of Chest
Physicians, American Thoracic Society, Inc., and the Pulmonary Hypertension
Association. Circulation 2009; 119: 2250-94.

Sitbon O, Humbert M, Jais X, et al. Long-term response to calcium channel blockers in

idiopathic pulmonary arterial hypertension. Circulation 2005; 11: 3105-11.

VWWV. W pr. net Vol 5, Issue 10, 2016. 997



Kondeti et al. World Journal of Pharmaceutical Research

74. Humbert M, Sitbon O, Simonneau G. Treatment of pulmonary arterial hypertension. N
Engl J Med 2004; 351: 1425-36.

75. Badesch DB, Abman SH, Simonneau G et al. Medical therapy for pulmonary arterial
hypertension: updated ACCP evidence-based clinical practice guidelines. Chest 2007;
131:1917-28.

76. Nicolas LB, Gutierrez MM, Galitz L, Dingemanse J. Epoprostenol with expanded
stability has the same pharmacokinetic and pharmacodynamic profiles as epoprostenol in
healthy subjects. Am J Respir Crit Care Med 2011; 183: A5902.

77. Galie N, Ghofrani HA, Torbicki A, et al. Sildenafil citrate treatment for pulmonary
arterial hypertension. N Engl J Med 2005; 353: 2148-57.

78. Galié N, Brundage BH, Ghofrani HA, et al. Pulmonary Arterial Hypertension and
Response to Tadalafil (PHIRST) Study Group. Tadalafil therapy for pulmonary arterial
hypertension. Circulation 2009; 119: 2894-90

79. Matz H, Tur E. Vitiligo. Curr Probl Dermatol. 2007; 35: 78-102.

80. Lotti T, Gori A, Zanieri F, Colucci R, Moretti S. Vitiligo: new and emerging
treatments. Dermatol Ther. 2008 Mar-Apr; 21(2): 110-7.

8l.van Geel N, Ongenae K, Naeyaert JM. Surgical techniques for vitiligo: a
review. Dermatology. 2001; 202(2): 162-6.

82. Rusfianti M, Wirohadidjodjo YW. Dermatosurgical techniques for repigmentation of
vitiligo. Int J Dermatol. 2006 Apr; 45(4): 411-7.

VWWV. W pr. net Vol 5, Issue 10, 2016. 998



