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Editorial

How far does the platelets and fibrin contribute to allergic asthma??

Mohankumar T.
Senior Consultant Pulmonologist & HOD
Institute of Pulmonary Medicine & Research
Sri Ramakrishna Hospital, Coimbatore - 641044
E-mail : tmkdr@yahoo.co.in

We know that the symptoms of asthma are due to infiltration of
eosinophils, mast cells and T helper 2 cells to the airway walls. This
produce airflow obstruction, airway hyper responsiveness, wheezing
chest tightness and coughing. Structural remodelling due to this will
later progress to decline in lung function. Steroid resistance and frequent
exacerbations as an aftermath can present as a clinical problem.

There is evidence suggesting contribution of coagulation factors and
fibrinolysis to the pathophysiological changes in asthma1,2. Airway
coagulation and anticoagulant mechanisms is regulated locally. The main
mediator of coagulation including tissue factor (TF) initiate the
coagulation and changes fibrinogen to fibrin which usually occurs locally
in the lung. The leakage of plasma proteins into the broncho alveolar
space produces the inflammation in the lung. Acute exacerbation of
moderate asthma appears to be associated with a shift to a
profibrinogenic, possibly antifibrinolytic, environment in the airways3

The haemostatic imbalance in the airways contribute to the allergic
inflammation where cytokines and protease activated receptors play a
role. Aside from their role in haemostasis, coagulant and fibrinolytic
proteases are important mediators of inflammation in diseases such as
asthma4
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In asthmatic patients increased platelets are seen during asthma
exacerbations. Coagulation is activated in different types of airway cells
like alveolar epithelium, macrophages and eosinophils by leakage of
clotting factors and tissue factor. Decreased activity of the anticoagulant
Protein C and  fibrinolysis by Plasminogen Activator Inhibitor (PAI-1)
produces fibrin deposition. Untreated moderate asthma is associated with
increased fibrinolysis that is corrected by inhaled corticosteroid (ICS).
Severe asthma and high dose corticosteroid therapy is associated with a
profibrinogenic, antifibrinolytic environment in the airways. This
suggests that inhibition of fibrin deposition in severe asthma may be
used as a therapeutic approach5.

Local coagulation activation in lung is seen as an elevated thrombin
and antithrombin complexes in the sputum and BAL fluid of the asthmatic
patients after allergen challenge. By releasing tryptase which cleaves 
and  chain of fibrinogen, mast cells play an important role as the
regulator of fibrin metabolism in asthma. It is known that elevated fibrin
concentration in the airway can produce a decline in lung function.

Exposure of plasma to cell-bound tissue factor (TF), the principal
activator of the extrinsic coagulation cascade, initiates fibrin clot formation
within minutes, although the rate of fibrin formation is determined by
components of the intrinsic coagulation cascade6

Neutrophils, mast cells, macrophages, fibroblasts and the bronchial
epithelium are potential local sources of of Plasminogen Activator
Inhibitor- 1 ( PAI-1).  A 4G/5G polymorphism in the PAI-1 promoter region
has been reported, and preferential transmission of the 4G allele correlates
with increased PAI-1 expression in asthma. PAI-1 andThrombin
Activatable Fibrinolysis Inhibitor( TAFI)have been implicated in normal
wound healing, and increased expression of both PAI-1 and TAFI has
also been implicated in fibrin formation leading to the development of
lung fibrosis7,8,9,10,11

Thrombin is seen in asthma pathophysiology in vitro and vivo12.
Thrombomodulin expressed by dendritic cells, activated protein C and
fibrin are involved in allergic asthma through various pathways.
Thrombomodulin positive dendritic cells are seen in the peripheral blood
of allergic asthmatics13. So platelets may also contribute to the
pathophysiology of asthma. Plasma (containing clotting factors, such as
FVII and FX) leaks from lung capillaries as a consequence of the
inflammatory response. TF expression on epithelial cells, eosinophils,
and macrophages initiates intra-alveolar coagulation by activation of FVII
(which can also be produced by epithelial cells). Interventions with the
anticoagulants fondaparinux (FXa inhibitor) and hirudin (thrombin
inhibitor) and the plasminogen activators tPA and uPA improve the
disturbed pulmonary hemostatic balance and concurrently diminish
allergic inflammation and asthma parameters in experimental settings14,15
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In summary, the coagulation is activated in the airways of patients
with asthma by leak of clotting factors and TF expressed on various cell
types, including alveolar epithelium, macrophages, and eosinophils.
Fibrin deposition is further facilitated by decreased activity of the
anticoagulant protein C system and inhibition of fibrinolysis by enhanced
production of PAI-1. Allergens are responsible for an inflammatory
response in the lungs, which is aggravated by proinflammatory effects
of platelets and decreased cytoprotective effects of the Protein C system.

Do we need to pursue these data for treating allergic asthma in a
new way? A point to ponder!
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Review Article

Venous Thromboembolism : Current Management Strategies
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Introduction

Venous thromboembolism is the third most com-
mon cardiovascular disease following myocardial infarc-
tion and stroke and has primary brunt on pulmonary cir-
culation. These patients present with a wide spectrum of
clinical severity and early mortality rates range from < 1
% to > 50%1-2. The patients with sustained hypotension or
cardiogenic shock due to acute corpulmonale (ACP), which
carry a mortality rate of 35% to 58%, are considered as
high-risk patients3. However, nearly half of the patients
actually die before their admission in hospital within the
first hour following onset of symptoms.

Risk factors and outcome

Deficiencies of natural human anticoagulants like
antithrombin, protein C and protein S are the strongest
inherited risk factors for pulmonary embolism (PE), but
they account for only 1% of all cases of PE. Factor V Leiden
and prothrombin (factor II) G20210A are the two most com-
mon mutations that cause more than half of inherited forms
of venous thromboembolism4.

Acquired risk factors predispose to majority of
the cases of PE. The highest risk factors for PE are surgery
(particularly orthopaedic surgery, oncosurgery and neu-
rosurgery), history of previous venous thromboembolism,
immobility for more than 48 h, hospitalization, infection
and cancer5-6. In the Prospective Investigative Study of
Acute Pulmonary Embolism Diagnosis (PISA-PED), atleast

one of these risk factors was present in more than 80% of
patients with established PE and in about 70% of those
without PE5.Other medical conditions associated with in-
creased risk for PE include congestive cardiac failure, is-
chemic stroke, acute respiratoryfailure or intubation, sep-
sis, acute rheumatic disease and inflammatory bowel dis-
ease.

Advanced age, major underlying conditions (can-
cer and cardiac or respiratory disease), clinical evidence
of right ventricular dysfunction (tachycardia and hypoten-
sion) and hypoxemia are the main factors that define the
outcome of patients with PE. This has been amply illus-
trated by the pulmonary embolism severity index (PESI)
and its simplified version (sPESI)7, 8. PESI and sPESI reli-
ably exclude an elevated risk for 30-day mortality in con-
firmed cases of PE (indicatedby PESI classes I and II or by
a sPESI< 1). On the other hand, these clinical rules have a
low positive predictive value in the absence of
hypotension.

Table 1
Simplified pulmonary embolism severity index

   Variable   Points

Age >80 years 1

History of cancer 1

History of heart failure or chronic lung disease 1

Pulse rate ≥110 bpm 1

Systolic blood pressure <100 mmHg 1

Oxygen saturation <90 % on room air 1
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Systolic blood pressure < 90 mm Hg or a drop of ≥ 40 mm
Hg for > 15 minutes in the absence of new onset
arrhythmias, hypovolaemia or sepsis

Patients with none of the clinical variable (i.e.,
total score of 0) are considered as low risk and have mor-
tality and pulmonary embolism-related complication rates
significantly lower than those with a score of ≥1.

According to the recent guidelines of the Euro-
pean Society of Cardiology, patients with hypotension are
defined as high-risk patients; among normotensive pa-
tients, those with a sPESI< 1 or PESI I-II are considered as
low-risk patients without further risk stratification, those
with a sPESI = 1 or those with either right ventricular dys-
function (RVD) or elevated cardiac biomarkers are con-
sidered as intermediate-low-risk patients and those with
sPESI = 1 and both RVD and elevated cardiac biomarkers
are considered as intermediate-high-risk patients9.
Echocardiographic findings used to risk stratify patients
with PE include RV dilation, an increased RV–LV diam-
eter ratio,  hypokinesia of the free RV wall, increased ve-
locity  of tricuspid regurgitation jet, decreased tricuspid
annulus plane systolic excursion or combinations of the
above.

Diagnosis

In most patients, PE is suspected on the basis of
dyspnoea, chest pain, pre-syncope or syncope and/or
haemoptysis10.Arterial hypotension and shock are rare and
indicate central PE and/or a severely reduced
haemodynamic reserve. Syncope may occur even without
haemodynamic instability. Symptoms and signs evaluated
by clinical judgement or by the use of prediction rules al-
low to classify patients with suspected PE into distinct cat-
egories of clinical or pre-test probability. The most frequently
used prediction rule is the Wells score which use both a
three-category (low, moderate, or highclinical probability
of PE) and a two category scheme (PE likely or unlikely).
The revised Geneva rule is also simple and standardized.

Electrocardiogram and Cardiac Biomarkers

Findings in acute PE are generally nonspecific
and include T-wave changes, ST-segment abnormalities
and left- or right-axis deviation.The presence of an S1Q3T3
pattern, right bundle branch block or T-wave inversion in
leads V1 toV3 in a patient with PE should suggest the pres-
ence of right ventriculardys function11. 51% of patients with
acute PE had elevated BNP or NT-proBNP levels on ad-
mission. These patients had a 10% risk of early death and
a 23% risk of an adverse clinical outcome. Troponins and
heart-type fatty acid-binding protein (H-FABP) possess
prognostic value in acute PE.Elevated neutrophil
gelatinase-associated lipocalin (NGAL) and cystatin C  also
define outcome in PE.

D-dimer Testing

The negative predictive value of D-dimer testing
is high and a normal D-dimer level virtually rules out acute
PE or DVT. The quantitative enzyme-linked
immunosorbent assay (ELISA) have a diagnostic sensitiv-
ity of 95% or better and hence used to exclude PE in pa-
tients with either a low or a moderate pre-test probabil-
ity12. The performance of D-dimer testing in the elderly
can be improved further by using age-adjusted cut-off
values(age×10 µg/ml above 50 years).

Computed Tomographic Pulmonary
Angiography

In patients with a low or intermediate clinical
probability of PE asassessed by the Wells rule, a negative
CTPA had a high negative predictive value for PE (96%
and 89%, respectively). A negative CTPA is an adequate
criterion for excluding PE in patients with a non-high clini-
cal probability of PE. CTPAshowing PE at the segmental
or more proximal level is adequate proof of PE in patients
with a non-low clinical probability; however, the positive
predictive value of  CTPA is lower in patients with a low
clinical probability of PE, and further testing may be con-
sidered, especially if the clots are limited to segmental or
sub-segmental arteries13.

Ventilation Perfusion Scintigraphy

The V/Q scan may be considered in outpatients
with low clinical probability and a normal chest X-ray, in
young (particularly female) patients, in pregnancy, in pa-
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tients with history of contrast medium-induced anaphy-
laxis and strong allergic history, in severe renal failure,
and in patients with myeloma and paraproteinaemia14.
Lung scan can be classified as normal scan (excluding PE),
high probability scan (considered diagnostic of PE in most
patients), and non-diagnostic scan. Performing only a per-
fusion scan is acceptable in patients with a normal chest
X-ray.

Pulmonary Angiography

Pulmonary angiography is more often used to
guide percutaneous catheter-directed treatment of acute PE.

Magnetic Resonance Angiography

This technique, although promising, is not yet
ready for clinical practice.

Echocardiography

RV dilation is found in at least 25% of patients
with PE and its detection either by echocardiography or
CTPA is useful for risk stratification of the disease[15].
Echocardiographic examination is not recommended as
part of the diagnostic work-up in haemodynamically
stable, normotensive patients with suspected (not high-
risk) PE. Likewise absence of echocardiographic signs of
RV overload or dysfunction practically excludes PE as the
cause of haemodynamic instability. Mobile right heart
thrombi confirms the diagnosis of PE and their presence
is associated with RV dysfunction and high early mortal-
ity is associated in the above line

Compression Venous Ultrasonography

In the majority of cases, PE originates from DVT
in a lower limb. In a study using venography, DVT was
found in 70% of patients with proven PE. CUS shows a
DVT in 30–50% of patients with PE, and finding a proxi-
mal DVT in patients suspected of having PE is considered
sufficient to start anticoagulant treatment without further
testing16.

Diagnostic strategies:

Suspected pulmonary embolism with shock or hypotension

In this case, a rapid diagnosis by CTPA is recom-

mended if immediately available. If not, critical care
echocardiography (CCE) is mandatory to look for signs of
RV overload. It may rule out the diagnosis or confirm the
high suspicion of PE if it demonstrates right ventricular
dilatation whereas many other causes in the ICU may in-
duce RV dilatation, especially in ventilated patients. In
intubated patients under mechanical ventilation, a
transesophageal echocardiography may be performed to
directly visualise thrombi in the main or right pulmonary
arteries, avoiding transferring unstable patients for CTPA.

Suspected pulmonary embolism without shock or
hypotension

In patients admitted to the emergency depart-
ment, plasma D-dimer measurement combined with clini-
cal probability assessment rules out PE in around 30% of
patients. D-dimer should not be measured in patients with
a high clinical probability. It is also less useful in hospital-
ized patients. CTPA is the second-line test in patients with
an elevated D-dimer level and the first-line test in patients
with a high clinical probability. Performing CUS before
CTPA may be an option in patients with relative contra
indications for CT such as in renal failure, allergy to con-
trast dye or pregnancy.

Prevention of Venous Thromboembolism

Four categories of drugs have been used success-
fully: unfractionated heparin, LMWH (enoxaparin,
dalteparin), factor Xa inhibitors (fondaparinux,
rivaroxaban) and the vitamin K antagonist warfarin.When
administered correctly in appropriate patients, prophy-
lactic anticoagulation is safe and effective with an abso-
lute reduction in the incidence of venous thromboembo-
lism in the range of 40%to 60%. Major bleeding complica-
tions occur in less than 1% of patients.

Low Dose Heparin

Heparin  given subcutaneously in a dose of 5000
units every 8 or 12 hours is effective in reducing the inci-
dence of DVT, PE and fatal PE inpatients at low to moder-
ate risk such as those under going surgey requiring gen-
eral anesthesia for ≥ 30 minutes and with medical condi-
tions requiring bed rest for many days17. However, it is
not optimal in high risk patients such as those with hip
fracture or hip replacement, those undergoing prostate
surgery and patients suffering major traumatic injuries.
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Patients placed on prophylactic heparin should be screened
with an initial platelet count, partial thromboplastin time,
and prothrombin time. Monitoring of platelet counts on a
weekly basis can also be done. LMWH preparations are
more effective than unfractionated heparin as prophylac-
tic agents in high-risk groups: patients undergoing hip or
knee replacement, patients with spinal cord injury, patients
with ischemic strokes and patients with multiple trauma.

Pneumatic Compression Devices

A variety of devices are available: thigh-length
systems that provide both thigh and calf compression, calf-
compressive devices, single-pulse systems and sequential
compression systems18. Their use is indicated in patients
in whom pharmacologic methods of prophylaxis are con-
traindicated.

Other agents like warfarin sodium and
fondaparinux, a synthetic pentasaccharide that selectively
inhibits activated factor X, are also effective in the preven-
tion of VTE in patients undergoing lower extremity ortho-
pedic surgery19. In those with pelvic or lower extremity
fractures and internal or intracranial bleeding, prophylactic
placement of an inferior vena cava filter provides protec-
tion against emboli in selected patients20.

Treatment  of Venous Thromboembolism

Haemodynamic and Respiratory Support

Acute RV failure with resulting low cardiac index
(CI) is the leading cause of death in patients with high-risk
PE. Aggressive volume expansion is of no benefit but mod-
est (500 mL) fluid challenge may increase CI. Norepineph-
rine should be limited to hypotensive patients21. The use of
dobutamine and / or dopamine is considered for patients
with low CI and normal blood pressure (BP). Inhalation of
nitric oxide may improve the haemodynamic status and gas
exchange of patients with PE22. Levosimendan may restore
right ventricular–pulmonary arterial coupling by combin-
ing pulmonary vasodilation with an increase in RV con-
tractility. Sometimes mechanical ventilation is required af-
ter cardiac arrest or for refractory shock.Low tidal volumes
(appro. 6 mL/kg lean body weight) should be used in an
attempt to keep the end inspiratory plateau pressure <30
cm and PEEP should be minimal as far as possible.
Extra corporeal cardiopulmonary support can be an
effective procedure in massive PE23.

Heparin

Heparin, both unfractionated and low molecu-
lar weight, remains the mainstay of therapy for venous
thrombosis and for PE not associated with hemodynamic
compromise.The most widely utilized of these is a weight-
based system that includes an 80unit/kg intravenous bo-
lus of heparin followed by an 18unit/kg/hr infusion24. An
activated partial thromboplastin time (aPTT) is obtained 6
hours after the bolus dose, 6 hours after each dose adjust-
ment and then on a daily basis for the duration of
therapy.The therapeutic range of aPTTcorresponds to he-
parin levels of 0.2 to 0.4 unit/mL by protamine sulfate ti-
tration or 0.3 to 0.7 unit/mL by anti–factor Xa assay25.For
patients with heparin resistance (defined as the need for
>40,000 units/day), monitoring heparin with anti–factor
Xa assay is preferred. More recently, a fixed dose of sub-
cutaneous unfractionated heparin without aPTT monitor-
ing, administered as an initial dose of 333 U/kg followed
by a dose of 250 U/kg every12 hours, has been demon-
strated to be as safe and effective as LMWH in patients
presenting with DVT and PE26. Eventhough LMWH ad-
ministration doesn’t require aPTTmonitoring, monitoring
with anti-Xa levels is indicated in patients with
antiphospholipid antibodies or other circulating antico-
agulants who have elevated baseline aPTT, extremes of
body weight (less than 40 kg and greater than 150 kg),
significant renal disease (creatinine clearance less than 30
mL/min),  pregnancy and unexplained bleeding or recur-
rent thrombosis during therapy27. A therapeutic target
range for peak anti-Xa levels ranges from 0.6 to 1.0 IU/
mL, 4 hours after administration.

Factor Xa Inhibitors and Direct Thrombin
Inhibitors

Parenteral fondaparinux has been approved for
prophylaxis in patients undergoing hip, knee and abdomi-
nal surgery as well as for treatment of DVTand PE in con-
junction with warfarin28. Rivaroxaban, apixaban and
edoxaban are the oral factor Xa inhibitors available for the
treatment venous thromboembolism29. Intravenous direct
thrombin inhibitors (lepirudin, argatroban) andthe oral
direct thrombin inhibitors (dabigatran) represent another
class of anticoagulant agents approved for the
management of patients with venousthromboembolism in
the setting of heparin-induced thrombocytopenia (HIT)30.
Advantages of these new agents include the uses of fixed-
dosing with no need for monitoring, few interactions and
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a wider therapeutic window. The lack of an effective anti-
dote, their cost and limited utility in patients with kidney
disease are the main disadvantages.

Dabigatran etexilate is a highly specific and com-
petitive direct thrombin inhibitor,which has a rapid onset
of action(1–2 h), a short half-life (12–17 h) and has an 80%
renal excretion. Concurrent administrationwith P-glyco-
protein inhibitors or P- glycoprotein inducers is contrain-
dicated. Approximately two-thirds of an administered dose
of rivaroxaban and apixiban are metabolized by the liver
via cytochrome P450 enzymes (CYP3A4 and CYP2J2).
Therefore,concomitant treatment with cytochrome P450
isoenzymes and P-glycoprotein inhibitors such as
itraconazole and voriconazole,is contraindicated due to an
increased risk of bleeding. Since one-third of the drug is
eliminated by the kidneys, rivaroxaban is contraindicated
in patients with severe renal insufficiency.

Anticoagulation

The objective is to prevent both early death and
recurrent symptomatic or fatal PE. The standard duration
of anticoagulation is 3 months. During acutephase,
parenteral anticoagulation [UFH, LMWH or fondaparinux]
is given for thefirst 5–10 days. An oral vitamin K antago-
nist (VKA) is usually started along with it; alternatively, it
can befollowed by administration of dabigatran or
edoxaban. The treatment with rivaroxaban or apixaban
should be started directly or after a 1–2 day administra-
tion of UFH,LMWH or fondaparinux. In patients with high
or intermediate clinical probability for PE subcutaneous
LMWH or fondaparinux are preferred, as they carry a
lower risk of major bleeding and heparin-induced
thrombocytopenia(HIT). On the other hand, UFH is recom-
mended for patients in whom primary reperfusion is con-
sidered, as well as for those with creatinine clearance <30
mL/min or severe obesity.Warfarin can be started at a dose of
10 mg in younger (<60 years of age), otherwise healthy out-
patients and at a dose of 5 mg in older and hospitalized
patients.

Active cancer is a major risk factor for recurrence
of VTE. At least 3–6 months of treatment with LMWH is
recommended for patients with VTE and cancer and after
first 6 months, treatment with LMWH or VKA is recom-
mended as long as the disease is considered active. Indefi-
nite anticoagulation therapy should be considered for pa-
tients with a first unprovoked proximal DVT or PE and for
patients with lupus anticoagulant, deficiency of protein C
and S, with homozygousfactor V Leiden and homozygous
prothrombin G20210A. Lifelong treatment is recommended
for patients with second unprovoked DVT or PE. Therapy
with aspirin after termination of oral anticoagulation may
reduce the risk of recurrence. Rivaroxaban (20 mg once
daily), dabigatran (150 mg twice daily or 110 mg twice
daily for patients ≥ 80 years) or apixaban (2.5 mg twice
daily) should be considered as an alternative to VKA (ex-
cept for patients with severe renal impairment) if extended
anticoagulation treatment is necessary31.

Thrombolytic Therapy

If  no contraindication, thrombolytic therapy may
be considered in patients with PE who present with hemo-
dynamic compromise (in whom the mortality rate is 30%),
patients who develop hemodynamic compromise during con-
ventional therapy with heparin and patients with PE associ-
ated with intracavitary right heart thrombi. UFH infusion
should be stopped during administration of streptokinase or
urokinase; it can be continued during rtPA infusion. Antico-
agulation with UFH should be continued for several hours
after the end of thrombolytic treatment before switching to
LMWH or fondaparinux32. Pulmonary Embolism Throm-
bolysis (PEITHO) trial compared tenecteplase plus heparin
vs. placebo plus heparin in acute PE patients with RV dys-
function and positive troponin. The primary efficacy outcome,
a composite of all-cause death orhaemo dynamic decompen-
sation/collapse within 7 days of randomization, was signifi-
cantly reduced with tenecteplase (2.6% vs. 5.6% in the pla-
cebo group; P < 0.015; OR 0.44; 95% CI0.23–0.88)33.

Table 2 : Approved Thrombolytic Regimens for Pulmonary Embolism

Streptokinase 250000 IU as a loading dose over 30 min, followed by 100000 IU/h over 12–24 h Accelerated regimen:
1.5 million IU over 2 h

Urokinase 4400 IU/kg as a loading dose over 10 min, followed by 4400 IU/kg per hour over 12–24 h
Accelerated regimen : 3 million IU over 2 h

rtPA 100 mg over 2 h; or
0.6 mg/kg over 15 min (maximum dose 50 mg)

IU = international units; rtPA = recombinant tissue plasminogen activator
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Table 3
Contraindications to Thrombolytic Therapy

Absolute Contraindications

Haemorrhagic stroke or stroke of unknown origin at
any time

Ischaemic stroke in the preceding 6 months

Central nervous system damage or neoplasms

Recent major trauma/surgery/head injury in the
preceding 3 weeks

Gastrointestinal bleeding within the last month
Known bleeding risk

Relative Contraindications

Transient ischaemic attack in the preceding 6 months

Oral anticoagulant therapy

Pregnancy, or within one week postpartum

Non-compressible puncture site

Traumatic resuscitation

Refractory hypertension (systolic blood pressure >180
mm Hg)

Advanced liver disease

Infective endocarditis

Active peptic ulcer

Surgical Embolectomy

Surgical embolectomy can be considered for high-
risk PE and for selected patients with intermediate-high-
risk PE if thrombolysis is contraindicated or has
failed.Surgical embolectomy is also performed in patients
with right heart thrombi straddling the interatrial septum
through a patent foramen ovale.

Percutaneous Catheter-directed Treatment

For patients with absolute contraindications to
thrombolysis, interventional treatment options include (i)
thrombus fragmentation with pigtail or balloon catheter,
(ii) rheolytic thrombectomy with hydrodynamic catheter
devices, (iii)suction thrombectomy with aspiration cath-
eters and (iv)rotational thrombectomy34.They are usually
performed in patients with acute high-risk (massive) PE,
in whom thrombolysisis is contraindicated or has failed
and in whom surgical intervention is not available or con-
traindicated35.

Vena Cava Interruption and Vena Cava
Filter

IVC filters should be considered in patients with
acute PE and absolute contraindications to anticoagula-
tion, major bleeding complication during anticoagulation,
recurrent embolism while receiving therapeutic anticoagu-
lation and usually in patients who have required ECMO
after PE. The filters are usually placed in the infrarenal
IVC and can be permanent or retrievable. Early complica-
tions include device malposition, pneumothorax, he-
matoma, air embolism, inadvertent carotidartery puncture
and arteriovenous fistula36.

Conclusions

Pulmonary embolism is a potentially life-threat-
ening condition,difficult to diagnose in majority of the
patients. Clinical sings of PEare neither sensitive nor spe-
cific enough to conclusively arrive at the diagnosis. The
diagnostic strategy  depends on the pretest clinical prob-
ability of PE, the conditionof the patient, the availability
of the necessary test, the risk of an inaccurate positive or
negative diagnosis and the cost. Exclusion of PE by clini-
cal probability assessment and D-dimer spares the cost
and radiation of an imaging evaluation. CTPA has become
the method of choice for imaging the pulmonary vascula-
ture when pulmonary embolism is suspected in
routineclinical practice. A standard 3 months anticoagu-
lation is recommended for confirmed cases of PE. Extended
or lifelong anticoagulation may be required for those with
unprovoked embolism or non modifiable risk factors. Role
thrombolytic therapy and interventional procedures still
need to be defined in those patients with moderate- high
risk PE.Long-term follow-up of patients after acute PE is
required to monitor for the development of chronic throm-
boembolic pulmonaryhypertension37.
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Abstract
HIV co-infection is the strongest risk factor for progression of Tuberculosis (TB) infection to disease. It is

generally believed that the relapse of TB in patients cured of previous TB disease is higher in TB-HIV co-infected
subjects; however there is scarce data regarding relapse in TB patients treated under the Revised National Tuberculosis
Control program (RNTCP).

Objective : To determine the proportion of relapse in Human Immunodeficiency Virus (HIV) co-infected TB patients as
compared to HIV negative TB patients who received RNTCP treatment for TB.

Methods : A retrospective study was done among patients attending the Anti-retroviral therapy (ART) center in Thrissur
Medical College and those patients under Revised National Tuberculosis (TB) Control program (RNTCP) from Thrissur
district. HIV patients diagnosed with TB during a period of 6 years were compared with age-sex matched TB cases
without HIV co-infection and both groups of patients were evaluated at the study period for relapse of TB or other
adverse outcomes including death.

Results : 236 HIV co-infected TB patients and 151 HIV negative TB patients were included in the study. Among the HIV
positive TB patients the proportion of patients who relapsed was 7.6% as compared to 4.6% relapse among the non-HIV
TB patients  and the difference was not statistically significant (p=0.243). (Relative risk of 1.65, 95% confidence intervals
of 0.69, 4.17).

Conclusion : The proportion of relapse in HIV-infected TB patients is only 7.6% and not significantly different from that
in HIV-negative TB patients.

Key Words : Tuberculosis, HIV, RNTCP, Relapse, Kerala
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Introduction

Tuberculosis (TB) is an ancient killer disease of
mankind, which still remains a leading cause of suffering
and death. In 2013, there were an estimated 9 million new
TB cases in the world and 1.5 million TB deaths.1The TB
scenario is further worsened by the global HIV epidemic.
An estimated 1.1 million (13% of incident cases) TB cases
worldwide are co-infected with HIV and an estimated
360,000 HIV-TB co-infected persons died in 2012.1 HIV co-
infected TB patients are known to have a worse treatment
outcome for TB as compared to TB patients who are not
co-infected. There are higher rates of relapse, failure and
death due to TB reported in TB-HIV co-infected
subjects.2HIV-Co-infection remains one of the major
challenges in global TB control efforts.

India is the highest TB burden country in the
world, with an estimated fifth of the global TB incidence.
In 2013, an estimated 2.1 million new TB cases occurred in
India, as per WHO reports, including 140,000 TB cases co-
infected with HIV (5.7%).1 In 2013, in India, a total of 14,
16,014 TB cases were initiated on treatment. 3Case detection
rate of New Smear Positive TB cases was 63% with a
treatment success rate of 88%.  HIV status of TB was known
for 63% of patients and 5% were found to be HIV positive.
About 91% HIV infected TB patients were initiated on Co-
trimoxazole Preventive Therapy (CPT) and 84% were
initiated on Anti-Retroviral Therapy (ART).3 Mortality
among TB patients co-infected with HIV, who are offered
RNTCP treatment, remains high. There may be several
reasons for the high mortality among HIV-infected TB
patients: these include undiagnosed or late diagnosis of
HIV, delayed or missed TB diagnosis among person living
with HIV/AIDS (PLHIV), provision of inadequate
chemotherapy to drug-resistant TB cases in the context of
unavailability of decentralized culture and DST facilities,
late presentation by HIV/TB patients (indicated by low
CD4 counts at the time of diagnosis), and operational issues
like long distances to travel for patients and lack of finances
resulting in suboptimal linkages to centralized ART
services.3

WHO TB treatment guidelines recommend daily
anti-TB regimes for HIV co-infected TB patients.4

However as per current National policy and RNTCP
guidelines patients with HIV-co-infected TB are offered
the same treatment as other TB patients, which is a
standardized thrice weekly, supervised treatment with

four drugs in the intensive phase and two drugs in the
continuation phase.5 Current RNTCP guidelines
recommend the testing of all TB patients for HIV and
provision of ART to all HIV infected TB patients. Current
national guidelines also recommend that all HIV- TB
patients have to be tested for drug susceptibility testing
to Rifampicin and / or INH.

The state of Kerala in the south of India has a
population of 34.6 million. The state treated 24204
tuberculosis patients under the RNCTP in 2013, including
all types of tuberculosis.3 The state has a lower prevalence
of HIV as compared to the national average as of 2007
(0.26% in Kerala and 0.34% in India).6 Care for TB is
provided through district TB centers and Tuberculosis
units (TUs, which are sub-district level units catering to
500,000 population, there are 72 such TUs in Kerala). Care
and support for PLHIV including anti-retroviral therapy
(ART), are provided through seven ART centers in the
state, one of which is located at the Government. Medical
College, Thrissur. As on 31st March, 2011, 9923 PLHIV were
initiated on ART in Kerala under the AIDS control
program.7 All patients receiving HIV care, including ART,
are screened for TB and if diagnosed as TB, are treated
with RNTCP regimens, i.e. standardized intermittent,
supervised treatment for TB.

In view of significant differences between existing
international guidelines and the current treatment offered
to TB patients under the National TB Control program,
there have been concerns raised about the possibility of
high relapses and other adverse outcomes among TB
patients with HIV co-infection. However, there have been
no studies looking at the relapse rates among TB patients
or TB HIV co-infected persons, among the patients
routinely treated in the RNTCP Units and the ART centers.
This study was designed to determine whether the TB
relapse, for HIV co-infected patients are different from that
of the TB patients who are not HIV infected.

Methods

A retrospective cohort study was designed to
compare the proportion or relapses of TB among cured
HIV-TB patients as compared to relapse in TB patients not
co-infected with HIV. The study group included patients
who were ever treated for TB among those registered for
HIV care, including ART, at the ART center at the Medical
College, Thrissur. The comparator group included age-sex
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matched TB patients, who took treatment from RNTCP
during the same period

Based on an expected relapse of TB for HIV-
Infected TB cases of 15% as opposed to an expected relapse
of 5% in non-HIV TB patients, the sample size was
calculated as 161 in each group (with confidence level of
95% and power of 80%) using the formula.

All patients registered at the ART Centre, with a
history of treatment for tuberculosis any time in the past,
were included as study subjects for the exposure group,
taking HIV infection as exposure. They were evaluated
from the period of past treatment for tuberculosis to the
current period, both from the records as well as by direct
interview. TB patients who took treatment during the same
period as the study subjects in the tuberculosis units under
District TB center, Thrissur were included as the
comparison group. For patients belonging to Thrissur
district, the patients in the comparison group were also
selected from the TB registers of the same tuberculosis units
(TU). TB patients, registered at the same time (± one week),
of the same sex and age (± 5 years) were taken from the
Tuberculosis register of the same TU. For patients under
care at the ART center at Thrissur, but belonging to other
districts, an age-sex matched control was selected at
random from one of the TUs of Thrissur district itself. All
the patients were interviewed by the field research assistant
using a structured questionnaire. Patients who had cough
more than two weeks were tested by sputum direct smear
for Acid Fast Bacilli (AFB) as per RNTCP guidelines, if the
patient had not already approached a health care provider
and done the sputum examination. The process of
evaluation of all symptomatic patients for TB was
facilitated by the field investigator.

Data entry was done on MS Excel and data
analysis done on EPI-Info 3.5.3 and student t-test / Kruskal-
Wallis test, as appropriate, were done to compare
numerical variables and Chi-square to determine
difference in discrete variables. Relative risk was calculated
for relapse in HIV infected TB patients as opposed to
relapse in TB patients who are not HIV infected. A case-
control analysis was done including both groups of
patients to determine the factors associated with relapse
in all the patients taken together.

Institutional Ethics Committee clearance was
obtained for the study. Written informed consent was
obtained from patients. Study was funded by the RNTCP
Operational research mechanism and administrative
clearance was granted from the RNTCP for the study. Strict
confidentiality was maintained for all patients included
in the study. Patients were linked to treatment and care if
they were diagnosed to have TB or any other opportunistic
infection.

Results

There were 387 patients included in the study, of
which 236 (61%) were HIV positive TB patients and 151
(39%) were HIV negative TB patients. The mean age of
patients included in the study was 38.7 yrs (with a standard
deviation of 10.1 yrs). 277 of the patients were males
(75.9%) and 88 (23.1%) were females. 130 (55%) of HIV
patients were on ART. Patients were followed up for a
mean period of 3.16 yrs (standard deviation of 2.21 yrs).
Maximum period a patient has (retrospective) follow-up,
since the period of first treatment of TB was 10 years. The
basic socio-demographic characteristics of the study
population are described in Table 1.

Table 1 : Socio-Demographic and Clinical
Characteristics of the Study Population

Values expressed in means ± standard deviation or as
proportions % (95 % confidence limits)

The basic demographic factors were compared
between HIV positive TB patients and HIV negative TB
patients (Table 2). There was statistically significant dif-
ference between HIV and non-HIV TB patients in age (the
exposure and comparator groups were age matched to a
level of +/- 5 years, however there is a difference in 2 yrs in
median age between the groups which is statistically sig-
nificant).

Variable Mean / Standard
proportion deviation /

95% CI
Age (yrs) 38.6 ±10.1
Sex (Males) 75.90% (71.2%, 80.2%)
Socioeconomic
status (BPL) 59% (53.8%, 64.3%)
Diabetes 13% (9.8%, 17%)
Smokers 32.50% (30%, 40.6%)
Alcoholics 33.10% (28.1%, 38.6%)
Side effects to drugs 20.40% (16.2%, 25.3%)
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Table 2.Differences between HIV-Positive TB patients
and HIV-negative TB patients in Socio-Demographic

Factors and Factors Associated with Treatment
Outcome of TB Treatment

Age (yrs) 38 40 0.027
(32.5 – 43.5) (31 – 49)

Sex (Males) 78.8% 70.5% 0.139

Socioeconomic
status (BPL) 57.3% 62.6% 0.336

Variable

HIV
Positive
(Median
(IQR) /

proportion)

HIV
Negative
(Median
(IQR) /

proportion)

Significance
of difference

between
groups

(p value)
(Kruskal-

Wallis test /
Chi-square)

Among the HIV positive TB patients the propor-
tion of patients who relapsed was 7.3% and among the
non-HIV TB patients it was 4.6%, the difference being not
statistically significant (p=0.28). (Relative risk of 1.59, 95%
confidence intervals of 0.67, 3.74). (Table 3)

Table 3. Proportion of relapse in HIV positive
and HIV negative TB patients

The factors affecting TB relapse, as observed in
other studies, like diabetes, smoking, provision of DOT,
etc were compared between HIV positive TB patients and
HIV negative TB patients (Table 4).There was statistically
significant difference between HIV and non-HIV TB pa-
tients in proportion of diabetic, smokers and alcoholics,
convenience of treatment and in the satisfaction with the
confidentiality of treatment.

Table 4 : Difference in known risk factors of
Relapse between the HIV positive and

HIV negative groups of the Study Population

Dinesa Prabhu  - Relapse of Tuberculosis among TB Patients on RNTCP Treatment -
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Relative risk – 1.59 (95% CI – 0.67, 3.74); p value – 0.28

 Number % Number %

HIV
Positive 17 7.30% 217 92.70% 234

HIV
Negative 7 4.60% 146 95.40% 153

Relapsed Did not relapse Total

Table 5
Factors associated with relapse in TB patients

n = 24

Age 40.33 ± 11.23 38.56 ± 9.9 0.4

Male sex 21 87.50% 275 75.80% 0.19

Diabetes 1 4.30% 47 13.60% 0.2

Smoking 10 41.70% 127 39.40% 0.83

Alcohol use 8 38.10% 115 35.80% 0.83

Patients who
had relapse

Patients who
didn’t have

relapse

p
Value

n = 363

Factors like age, sex, smoking, alcohol and
diabetes were not significantly associated with relapse
when relapse of TB in all cases (HIV Positive and
negative, put together) were analysed by a case control
analysis. (Table 4)

Diabetes 6.5% 23.7% <0.001

Smokers 25.2% 63.4% <0.001

Alcoholics 21.8% 62.6% <0.001

Occurrence
side effects 23.9% 13.2% 0.026
Concern about
loss of
confidentiality
of treatment 27.8% 5.6% <0.001

IP as DOT 97.7% 98.4% 0.629

CP as DOT 91.5% 92% 0.177

DOT time
convenient 99.1% 97.1% 0.186

DOT place
convenient 98.2% 87.6% <0.001

Acceptance
of further
decentralization
of DOT to
neighbor 16.3% 15% 0.754

HIV
Positive

HIV
Negative

Significance
of

difference
between
groups (p

value)

“Values expressed in means ± standard deviation or as
proportions %”
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Discussion

This study compared the relapse of TB among
HIV positive and HIV negative TB patients. The relapse
rates in both groups were low (overall 6.2%) and even
though the proportion of relapse in HIV-TB patients was
higher than that in HIV negative TB patients, the difference
was not statistically significant. The relapse rates reported
in this study are much lower than what is reported in
literature. A pooled relapse rate in a meta-analysis on
relapses in TB in HIV-TB co-infected patients was 12%.2

This study determined relapse by sputum direct
smear examination only and not by culture. Also the
patients were under care for HIV and those with a low
CD4 count were treated with ART, 55% of the HIV-TB
patients were also on ART, which might have reduced the
relapse rates in HIV patients.

The study also highlights the fact that DOT can
be done properly in patients with HIV co-infection. A very
high proportion of TB-HIV patients got treatment under
supervision in the periphery and found the DOT
convenient in terms of place and timing. Very small
proportion of these patients was interested in an alternate
DOT provider in their neighborhood. However a
significantly higher proportion of TB-HIV patients
reported a loss of confidentiality as compared to HIV
negative TB patients, so arranging DOT for TB patients
with protection of confidentiality remains a challenge.
Also, as expected a significantly higher proportion of TB-
HIV patients had side effects to drugs as compared to HIV
negative TB patients.

While higher relapse rates are expected in TB-
HIV patients, particularly due to re-infection and
reactivation, this study doesn’t show significantly higher
rates of relapse. The probable reasons for this could be a
high proportion of HIV patients getting ART and the fact
that other risk factors associated with relapse, particularly
diabetes, smoking and alcoholism are significantly lower
in this cohort of HIV-TB patients as compared to the
controls, i.e. the HIV negative TB patients. This highlights
the success of the counseling at the ART centre which has
resulted in reduced proportion of smoking and alcohol
intake among the patients registered at the ART center.
Also the fact that the patients find the DOT convenient
and took treatment under strict supervision might have
resulted in higher relapse free cure. It is known that one

of the major factors associated with higher relapse is that
the patient is taking treatment without supervision.8

In the background of current international
guidelines suggesting that all HIV-TB patients should be
treated with daily regime anti-TB treatment, this study
highlights the fact that with good HIV care, counseling
and high proportion of patients receiving ART, intermittent
regimes also work well in HIV-TB patients under
programmatic conditions. However, this study also
highlights the fact that a high proportion of TB patients
continue to smoke and consume alcohol, which may affect
their treatment outcomes. The TB control program needs
to address this issue for better treatment outcomes. The
fact that proper counseling at the ART centre has reduced
the proportion of smoking and alcohol intake among the
HIV patients highlights the fact that this can be achieved
under programmatic conditions. Also shown in the study
is the high proportion of diabetes in TB patients in Kerala,
which has been already reported elsewhere.9, 10

The RNTCP needs to do further studies , to
determine the relapse rates among patients with HIV-TB
Co-infection so as to determine the efficacy of the
programmatic regime for HIV-TB under field conditions
and also ensure that all HIV-TB patients receive early ART
for better treatment outcomes.

The strength of this study is that a large
retrospective cohort of HIV co-infected TB patients has
been evaluated and compared to non-HIV TB patients. A
high rate of follow-up has been ensured at the ART centre.
Other co-morbidities which could modify the treatment
outcome have also been studied.

The major limitations in this study are that it is a
retrospective study and as such can result in recall bias
and inaccuracy in past data. The study protocol required
161 controls to be included but due to inability to track
patients at field level the number of controls was limited
to 151, however the number of HIV-TB cases was much
higher than the required number of 161. Also the study
diagnoses relapse by sputum direct smear examination,
as defined in the RNTCP definitions. Evaluation of
symptomatic patients by culture might have resulted in
higher relapse rates in both groups. The cases with relapse
have not been evaluated by culture and drug susceptibility
testing to determine what proportion of relapsed TB
patients develop drug resistance which is one of the areas
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of concern. In view of the retrospective nature of the study,
mortality might not be captured completely.

Conclusions

Under routine programmatic conditions, thrice
weekly intermittent standardized regimes offer high
proportion of relapse free cure rates. There is no significant
difference in relapse rates between HIV positive TB
patients as compared to HIV- negative TB patients. Overall
relapse rates in this study are lower than those reported
elsewhere.
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Radiology Pearl

Rajesh V.*, Jolsana Augustine*
* Consultant Pulmonologist, Rajagiri hospital, Ernakulam

A 58 year old gentleman with history of inter-
mittent wheezing for last 2 years presented with acute
onset of fever, expectoration and shortness of breath for 3
days. He was febrile and tachypneic at presentation. Chest
radiograph and representative CT images are shown.

Fig 1 : Chest radiograph PA view at presentation showing
upper zone nodular ovoid lesion with surrounding infiltrates

Answer

Allergic bronchopulmonary aspergillosis with
right upper lobe mucoid impaction.

Discussion

Mucoid impaction is defined as filling of the
airway by mucoid secretions. The affected airway is often,
but not invariably, dilated resulting in bronchiectasis.
Common causes of mucoid impaction include congenital
segmental bronchial atresia, allergic bronchopulmonary

aspergillosis (in asthmatic or cystic fibrosis subject),
bronchiectasis of any aetiology, cystic fibrosis, aspirated
foreign body, neoplasms (both benign and malignant) etc.
The classical radiological sign is tubular or branching
opacities that resemble fingers – the so called finger-in-
glove sign. Atypical appearances do occur such as ovoid
and mass like opacities1. The clue to aetiology in CT chest
comes from the fact that there is usually a clear connection
bronchus (which is often dilated), the opacity has a
branching nature and is filled with low attenuation mucus.

Although the airway mucus plugging in allergic
bronchopulmonary aspergillosis (ABPA) is usually
hypodense, a minority of subjects can have high
attenuation mucus (HAM) defined as a mucus plug density
visually higher than the normal paraspinal skeletal
muscle2. The presence of HAM in CT chest image is
virtually pathognomonic of ABPA in the appropriate
clinical setting.

Fig. 2 CT thorax representative cut – high resolution lung
window at presentation showing adjacent infiltrates and

bronchiectasis
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Fig 3 : CT thorax representative cut – mediastinal window
at presentation showing hyperdense branching opacity

with connection to underlying bronchus

The diagnosis of ABPA can be made in cases of
mucoid impaction based on the criteria laid down by
ISHAM group3. Key features include the presence of
asthma or cystic fibrosis, elevated serum IgE level > 1000
IU / ml, peripheral blood eosinophilia > 500 / MM3 in ste-
roid naïve subjects, consistent radiographic abnormalities,
positive type 1 skin test against aspergillus and presence
of precipitating antibodies. A handful of patients have been
described where ABPA occurs in the absence of clinical
asthma4. Our patient had asthma, elevated IgE levels and
positive skin prick test for aspergillus fumigatus along with
radiographic abnormalities consistent with ABPA. Bron-
choscopy revealed this mucus plug in right upper lobe
bronchus which was lavaged out. He responded remark-
ably to oral steroids and itraconazole with good clinical
remission and radiological improvement in 4 weeks.

Fig.4 Fibreoptic bronchoscopy image showing mucoid
impaction in right upper lobe posterior segment orifice

Fig. 5 Chest radiograph PA view after 1 month of
appropriate therapy showing resolution of lesion
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Case Report

Lung Malignancy and Thrombocytopenia : A Rare Association
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A fifty-year-old housewife presented with
complaints of low grade fever of two months duration.
She also complained of right-sided pleuritic chest pain,
exertional breathlessness and two episodes of streaky
hemoptysis. There was no history of any co morbidities.
She was a smoker with a smoking score of 450. On physical
examination, there was no pallor, lymphadenopathy or

clubbing. Breast and thyroid examinations were normal.
Respiratory system examination revealed a dull note in
the right infrascapular, axillary and infra axillary areas
with decreased breath sounds in the same areas. There
was no tracheomediastinal shift. There was no
hepatosplenomegaly, abdominal distension or focal
neurological deficits.

Initial blood investigations showed a hemoglobin
value of 10.5 g/dL, total leucocyte count of 5900 cells/
mm3and platelet count of 1.5 lakh/mm3. Liver and renal
function tests were within normal limits.

The Chest Xray of the patent showed a right hilar
mass with non-homogenous opacity involving right mid
and lower zones with blunting of the right costophrenic
angle (Figure 1).  CECT thorax (Figures 2 and 3) showed a
right hilar mass with right-sided pleural effusion. There
were areas of consolidation involving right lower lobe,
possibly a post obstructive consolidation. Pleural fluid was
exudative with low ADA. Transthoracic needle aspiration
from was attempted from the lung lesion, which resulted
in a small pneumothorax. Both transthoracic needle
aspiration cytology and pleural fluid cytology were
negative for malignant cells. Bronchoscopy showed
extraluminal compression and irregular mucosa in right
intermediate bronchus and lower lobe bronchus. Biopsy
and bronchial imprint yielded benign bronchial epithelial
cells only.

Fig. 1: CXR PA view showing a right hilar mass with non-
homogenous opacity in right mid and lower zones.
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Fig. 2: CECT Thorax Mediastinal window showing right
hilar mass with consolidation and pleural effusion

Fig. 3: CECT Thorax lung window showing areas of
consolidation in right lower lobe with a small

right-sided pneumothorax

Meanwhile, patient had persistent fever and
generalized bone pain. A repeat blood count showed a fall
in platelet count to 75000/mm3 without a fall in other cell
counts. She was supplemented with multiple platelet
transfusions but there was a rapid decline in platelet counts
to 7000/mm3. The differential diagnosis considered for
thrombocytopenia were sepsis, drug induced
thrombocytopenia, paraneoplastic syndrome and bone
marrow metastasis.

A bone marrow biopsy was done after platelet
transfusion. The bone marrow imprint (Figure 4) and
biopsy came as metastatic involvement of bone marrow
with small cell carcinoma lung. At this late stage, she also
developed anemia and neutropenia. Oncology
consultation was done and she was started on single agent
chemotherapy with Etoposide along with multiple blood
transfusions. After initial improvement with treatment
initiation, the patient succumbed to the illness.

Fig. 4: Bone marrow trephine biopsy
showing small blue cells of SCLC

DISCUSSION

Small cell lung cancer (SCLC) is a neuro endocrine
carcinoma that exhibits aggressive growth, rapid spread,
exquisite sensitivity to chemotherapy and radiation. Small
cell carcinoma lung accounts for approximately 15% of all
lung cancers. This cell type has the strongest association
with cigarette smoking and is rarely observed in a never
smoker. It is the cell type most commonly associated with
paraneoplastic syndromes such as Syndrome of
Inappropriate Anti Diuretic Hormone Secretion (SIADH),
Ectopic Adrenocorticotropic Hormone Secretion, Lambert
Eaton Myasthenic Syndrome (LEMS) and Sensory
Neuropathy1.

SCLC usually presents as a centrally located mass
in the hilum in chest radiograph and may be associated
with obstructive pneumonia. SCLC is generally staged
according to the Veterans Administration Lung Study
Group Staging System, and classified as Limited Disease
(LD) or Extensive Disease (ED). LD is confined to one
hemithorax, the mediastinum, and the ipsilateral
supraclavicular lymph nodes and the disease can be
encompassed adequately in a safe radiation portal. ED is
any disease spread beyond these limits. Malignant pleural
effusion or disease extending to the contralateral
supraclavicular or hilar lymph nodes is generally

Gayathri Mohan  - Lung Malignancy and Thrombocytopenia : A Rare Association
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considered to be ED2.

        After establishing histological diagnosis of SCLC,
patients are usually staged with MRI of brain, CT Chest
and bone scan or PET. In the unusual case when SCLC
presents as a peripheral nodule, the treatment of choice is
surgical resection followed by adjuvant chemotherapy and
possibly sequential thoracic radiotherapy. Careful pre
operative staging should be performed in these individuals
to rule out metastatic disease. Pre resection
mediastinoscopy should also be performed in all patients
being considered for resection with curative intent. If there
is a mediastinal node metastasis, surgery should be
abandoned and patient treated with concurrent
chemoradiotherapy.

The 5-year survival for peripheral SCLC that is
treated with surgery and adjuvant therapy is
approximately 40% to 50%. Approximately one third of
patients have LD at diagnosis. Chemotherapy usually
consists of platinum based regimen. The two most
commonly used regimens are etoposide and cisplatin or
etoposide and carboplatin. The National Comprehensive
Cancer Network and the ACCP guidelines recommend
treatment with four to six cycles of a platinum-based
chemotherapy with either cisplatin or carboplatin plus
either etoposide or irinotecan3.

SCLC may be associated with many
paraneoplastic manifestations, SIADH being the most
common one. Thrombocytopenia can be caused by
multiple causes. In the background of malignancy the most
common causes are paraneoplastic manifestation and bone
marrow metastasis.  Other hematological paraneoplastic
associations include anemia and thrombocytopenia in the
form of Idiopathic Thrombocytopenic Purpura,
Thrombotic Thrombocytopenic Purpura and
Amegakaryocytic thrombocytopenia.

Incidence of bone marrow metastasis in small cell
carcinoma lung is 30- 40%. Bone marrow metastasis
signifies an extensive disease with possible brain
metastasis and poorer prognosis. In literature, bone
marrow infiltration in small cell lung cancer results in
anemia and neutropenia with leucoerythroblastic blood
picture. Isolated thrombocytopenia due to bone marrow
metastasis in SCLC is unusual4. Interestingly, our patient
had isolated thrombocytopenia initially due to bone
marrow metastasis.
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Abstract

Presenting a case of primary pulmonary amoebiasis. Importance of radiological imaging,
clinical history and diagnostic modalities are highlighted.

62 year old male, with a 50 pack year smoking
history, chronic alcoholic, diabetic presented with one week
history of  fever, cough with expectoration , breathlessness
and right side chest pain. There was no history of
hemoptysis, weight loss or aspiration. On examination,
temperature was 39.2oC, respiratory rate 26 per minute
and there was no clubbing. Chest examination revealed
stony dullness, tenderness on percussion and decreased
breath sounds in the right infrascapular, infraaxillary and
mammary areas. On abdominal examination, liver was not
enlarged  or tender. Rest of the examination was normal.
Investigation revealed WBC count of 11,500/cmm (N 80%
L 15%) and normal liver function tests. Chest Xray showed
right lower zone non homogenous opacity with right sided
moderate pleural effusion. CT abdomen was within normal
limits ( liver - normal in size and echo texture). Sputum
was negative for AFB, fungi and malignant cells. Sputum
culture showed normal bacterial flora. Pleural fluid
aspiration showed “anchovy sauce like” pleural fluid.
Microscopic examination revealed Entamoeba Histolytica
cysts and trophozoites. ELISA assay for anti-entamoeba
antibodies was positive. Stool examination for E.Histolytica
cyst was positive. He was given intravenous
metronidazole, then oral metronidazole and had fully

recovered. His underlying chronic immune deficient
status(chronic alcoholism, diabetic status)  are possible
contributing factors to this rare presentation. Pleurisy
secondary to amoebiasis is extremely rare, rarer still when
present without liver involvement. In 1962, Chest journal
had a case report 5 and a short letter to Editor
communication on this disease in 1992 6.

Fig : 1A Chest Xray showing Right Lower Zone
Non-homogenous opacity with moderate pleural effusion
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Fig : 1B Microscopic examination of pleural fluid
(simple saline mount and iodine mount)

showing E.Histolytica  trophozoites.

CT Abdomen

Fig 1C : CT abdomen showing liver,
normal in size and echo texture.

Discussion

The lung is involved often by the extension of
liver abscesses (6–40% of patients with amoebic liver
abscess).3 The lower and middle lobes of the right lung
are  affected in the form of hepatobronchial fistula and
empyema, with or without bilioptysis. It  is generally
confounded with bacterial pneumonia resulting in
prolonged illness of the patient and eventually death.7 The
mortality rate in one case series of 501 patients was 11.4%.8

While colonic and hepatic amoebiasis occur
commonly in tropical countries, primary pulmonary
amoebiasis remains a rare condition .It is estimated that
amoebic lung disease without liver involvement occurs in
14.3% of all cases with lung involvement by amoeba, and
there are sporadic case reports showing this type of

appearance.9 

In tropical countries pulmonary amoebiasis
presents as basal pneumonia or abscess secondary to direct
extension from liver. Various routes of spread, without
involving the liver, have been suggested. The most
accepted view is that the trophozoites enter through
branches of middle and inferior haemorrhoidal or vertebral
system of veins into the inferior vena cava and then reach
the pulmonary circulation.

The presence of amoeba in the stool does not
signify that the disease is due to E. histolytica as other two
nonpathogenic species found in humans (E. dispar and E.
moshkovskii) are indistinguishable morphologically which
can be distinguished by a single-round polymerase chain
reaction (PCR) assay . Other  tests include culture of E.
histolytica and serological tests [indirect hemagglutination
test, enzyme-linked immunosorbent assay (ELISA) and
indirect fluorescent antibody test]. A combination of
serological tests with detection of the parasite by antigen
detection or PCR is the best approach to diagnosis.
Metronidazole is the treatment of choice.

We recommend that E histolytica should be
included as a possible cause in the differential diagnosis
of lung lesions in  patients, especially in countries where
amoebiasis is endemic.
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Introduction

Tracheobronchopathia osteochondroplastica
(TO) is a rare, slow-growing, benign disorder involv-
ing the lumen of the tracheo-bronchial tree and charac-
terized by multiple submucosal osseous and cartilagi-
nous nodules in the trachea and bronchus, sparing the
posterior wall. It was first described in1857 as ossific
deposits in the larynx, trachea and bronchi by Wilks and
colleagues in a 38 year old man with tuberculosis. Ac-
cumulation of calcium phosphate in the submucosa of
the large airways, and benign proliferation of bone and
cartilage lead to the narrowing of the airways .It is more
frequent than it has been reported, as it can be
asymptomatic or present with non-specific respiratory
symptoms.

Case Report

44  year old male, auto driver by profession pre-
sented with complaints of dyspnoea, cough and recurrent
hemoptysis . There is history of recurrent respiratory in-
fections since 15 years of age, cough with copious amount
of expectoration, with multiple episodes of recurrent he-
moptysis – minimal to moderate amount over last 4 years
for which he was taking symptomatic treatment from pe-
ripheral hospital .He was neither a smoker nor has any
other co morbidities.

On examination , vitals were stable and there was
clubbing. Lower respiratory tract examination revealed
bilateral coarse mid inspiratory crackles. Rest of system
examination was within normal limits. With these
findings he was clinically diagnosed to have bilateral
Bronchiectasis

Routine hematological investigations were within
normal limits. Chest radiograph - PA view showed
bilateral cystic shadows in lower zone extending into
midzone, presence of increased vascularity and acinar
shadows. (Fig. 1)

Fig. 1 Chest radiograph - PA view showing bilateral
cystic shadows lower zone extending into midzone

and acinar shadow
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Ct torax (Fig. 2) revealed tracheal wall thicken-
ing and calcification involving anterior 2/3rd with sparing
of posterior 1/3rd . Wall thickening with calcification was
also seen in bilateral main bronchus . There was bronchiec-
tatic changes bilateral lung fields, panacinar emphysema
in bilateral lower lobes  (alpha 1 antitrypsin - normal).

Fig.3 : Spirometry showed severe obstruction -
( FEV1 - 23, FVC - 35 , FEV1/FVC - 54.2 )

Fibre optic bronchoscopy revealed the presence
of mucosal irregularities with multiple projections into the
lumen spread throughout the trachea involving the ante-
rior and lateral walls of the tracheo bronchial tree, sparing
pars membranosa (Fig. 4). Plenty of secretions was present.
Multiple biopsies were taken and these nodules were firm
to hard in consistency when grasped with the biopsy for-
ceps. Bronchial washings and BAL were obtained.

Histopathological examination revealed cartilage
and multiple fragments of bone consistent with tracheo
bronchopathia osteochondroplastica. Bronchial washings
yielded normal flora on routine cultures; fungal and tu-
berculous stains and cultures were negative. No malig-
nant cells were identified

Hence final diagnosis of tracheobronchopathia
osteochondroplastica with bilateral Bronchiectasis was made.

Discussion

Tracheobronchopathia Osteochondroplastica is
an idiopathic and benign disease of the large airways char-
acterized by submucosal osteocartilagenous nodules,
which project into tracheobronchial lumen. The nodules
orginate in the airway cartilages and thus typically spare
the posterior membraneous wall.

The prevalence of this disease, often asymptom-
atic or associated with nonspecific symptoms, is underes-
timated. An incidence of 0.01 to 4.2 per 100,000 has been
estimated, with no difference in gender distribution. The
mean age at diagnosis is 50 years.

The theories regarding the formation of these
nodules include chronic airway inflammation,
ecchondrosis and exostosis arising from the cartilaginous
tracheal rings and metaplasia of submucosal elastic and
connective tissue. The etiology remains unknown.  In 1997
Tajima et al. hypothesized the possible involvement of a
bone morphogenetic protein (Bone Morphogenetic Protein-

Rakhi R.  - Tracheobronchopathia Osteochondroplastica - A Rare Cause for Dyspnea

Fig. 2 : C T Thorax representative cuts

Fig. 4 :  Bronchoscopic picture
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2, BMP-2) and of TGF-beta1(transforming growth factor-
beta 1) in inducing the formation of submucosal osseous
and cartilaginous nodules in the tracheobronchial system.

Most of the patients are asymptomatic, symptoms
usually correlate with the site and degree of airway ob-
struction. Cough, sputum production, dyspnea, recurrent
respiratory tract infections and hemoptysis due to an acute
infection, bronchiectasis or ulceration of a nodule are com-
mon. Physical examination may be unremarkable. Stridor
and rhonchi may be present if there is severe airway ob-
struction.

Chest X-ray is not useful for detecting the nod-
ules and is usually normal. Computed tomography (CT)
of the chest reveals the protrusion of calcified cartilagi-
nous nodules through the lumen of trachea. Multiple sessile
submucosal nodules with or without calcifications with
sparing membranous posterior wall and deformed tracheal
cartilage rings without external compression or submucosal
calcification are the pathognomonic CT findings .

Pulmonary Function Test is affected by site of le-
sion and degree of obstruction. Normal spirometry can be
present in mild cases while obstructive pattern or fixed
upper airway obstruction may be observed in symptom-
atic patients with extensive disease. If the tracheal involve-
ment is prominent,flow volume loops can be helpful in
suspecting the condition and for the follow up.

Bronchoscopic visualization of the lesion is diag-
nostic. The characteristic bronchoscopic finding is de-
scribed as beaded, spiculated, rockgarden, cobble stoned
or stalactite grotto appearance.  In 2004 Dutau et al. pro-
posed a disease severity classification based on the extent
of endoscopic lesions:

Stage A: Scattered Nodules (few nodules with
large areas of normal mucosa in between)

Stage B: Diffuse Nodules (many nodules affect-
ing the entire mucosa,without areas of normal mucosa)

Stage C: Lesions Confluent (fusion of adjacent
lesions) - severe breathing impairment due to mechanical
obstruction.

Epithelial squamous metaplasia, submucosal car-
tilage (continuous with or distinctive from the large air-

way cartilage rings), submucosal ossification (bone forma-
tion), calcification and hematopoietic bone marrow within
the ossified areas are the histopathologic findings.

Differential diagnosis to be considered include
tracheobronchial amylodosis, but it usually involves en-
tire tracheal wall including posterior membranous wall.
Posterior wall involvement of trachea increases the suspi-
cion for polychondritis, Sarcoidosis and papillomatosis.
Diffuse calcification of trachea can also be seen in elderly
patients or patients with tuberculosis, chondrosarcoma,
Wegener’s granulomatosis and fibroma. Asthma is the
most common misdiagnosis.

There is no specific treatment. Use of antibiotics
in cases of respiratory infections, endoscopic and surgery
treatment is reserved for cases of major bronchial obstruc-
tion and include the resection of tracheal segment, partial
laryngectomy, LASER removal of nodules, rigid broncho-
scope dilation, and stent placement (T-Y tube).Prognosis
is favorable but usually depends upon the extension and
location of the nodular lesions.
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 Introduction

Agenesis and aplasia of lung are rare congenital
anomalies. It can be unilateral or bilateral, as bilateral
absence is incompatible with life, in clinical presentation
they are unilateral1. Pulmonary agenesis is the complete
absence of lung and bronchus2.Pulmonary aplasia, its most
common variant will have bronchial stump with absent
distal lung1. Functionally there is little difference between
agenesis and aplasia. The prevalence of aplasia and
agenesis is reported to be between 0.0034% to 0.0097%3.
The first description of agenesis of lung was by De Pozze
in 16734.Both agenesis and aplasia of lung can be associated
with anomalies involving cardiovascular, central nervous,
gastrointestinal, and genitourinary system and
VACTERAL sequence3,5,6.It can be associated with
anomalies involving musculoskeletal system, the most
common is congenital scoliosis of cervical spine7.The
association with Klippel-Feil syndrome (KFS) is rarely
reported7,8,14,15.KFS is a triad of short neck, limitation of neck

Abstract

Twenty five year old lady presented with recurrent cough, wheezing and breathlessness
since early childhood. She was previously diagnosed and treated as a case of pulmonary tuberculo-
sis, later underwent surgery for suspected sequelae of tuberculosis. It was finally diagnosed as a case
of left lung aplasia associated with Klippel -Feil syndrome and multiple congenital anomalies.
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movements and low posterior hairline with fused cervical
vertebra. We are reporting a case of aplasia of left lung
with KFS.

Case report

25 year old female presented with recurrent
episodes of cough, wheezing and breathlessness since early
childhood. She was diagnosed to have tuberculosis at the
age of 3 years and treated with anti tuberculosis drugs. At
the age of 16 years because of persistent respiratory
symptoms she was referred to thoracic surgeon and
underwent surgery. After surgery she was relatively free
of symptoms for about 9 years. Present admission was
because of the recurrence of symptoms. She was born out
of non-consanguineous marriage. Her developmental
milestones were delayed and had history of late menarche,
but her menstrual cycles were normal.

On general examination she was short statured
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with a BMI of 13.8kg/m2.There was facial asymmetry. Neck
was short and webbed with painless restriction of
movement (Fig 1). There was bilateral flat foot. Palate was
high arched, but there were no other features of a Marfans
syndrome.

On respiratory system examination, chest was
asymmetrical with drooping and flattening of chest on left
side. There was a scar of posterolateral thoracotomy in left
hemithorax. The mediastinum was shifted to left with
reduction in movement and expansion. The percussion was
dull in most part with a tympanic note in mammary and
infra axillary areas. Breath sounds, vocal fremitus and
vocal resonance were reduced in most of the areas on left
except in the infra clavicular area. These clinical features
were consistent with fibrosis of left lung. The scar mark of
the thoracic surgery and the physical findings were also
suggestive of a possible pneumonectomy.

An X-ray of chest showed opacity in left
hemithorax with crowding of ribs, shift of heart and
trachea to same side and an elevation of diaphragm. The
right lung was hyperinflated (Fig 2).

Fig - 1 : Short neck with webbing

Fig - 2 : X-ray chest  Contracted left hemithorax
resembling fibrosis of left lung

Fig - 3 : X-ray cervical spine Fused cervical vertebrae

Fig - 4 : CT Thorax with contrast- absent lungs in
left side, heart occupying left hemithorax

Fig - 5 : CT thorax lung window-
posterior herniation of Rt. Lung

Fig - 6 : CT thorax absent left pulmonary artery
and lung, Herniation of right lung through

posterior part, Elevated diaphragm
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In x-ray of cervical spine there was fusion of
cervical vertebrae (Fig 3). Contrast Enhanced Computed
Tomogram (CECT) of thorax revealed absence of lung
tissue on left side with a rudimentary bronchus. The left
main pulmonary artery was absent. Left hemi thorax was
occupied by heart. The right lung was hyper inflated and
crossed the junctional line occupying the left hemithorax.
A diagnosis of aplasia of left lung was made because of
rudimentary bronchus, absent lung tissue and main
pulmonary artery (Fig 4). Ultra sound abdomen showed
left kidney in pelvis and non visualization of left ovary.
ECHO was normal. Final diagnosis was left lung aplasia
with klippel-Feil syndrome, facial asymmetry, ectopic
kidney and probably with an absent left ovary.

Discussion

Development of the bronchial tree takes place at
about 26th to 31st day of intrauterine life. Monaldi divided
the mal-development of lung in four groups. Group I: No
bifurcation of trachea; Group II: Only rudimentary main
bronchus; Group III: Incomplete development after
division of main bronchus; and Group IV: Incomplete
development of subsegmental bronchi and small segment
of the corresponding lobe.

Schneiderin10 1912 classified agenesis into three
groups, which have been modified by Boyden13.
Depending upon the stage of development of the primitive
lung bud, pulmonary agenesis is classified into three
categories:

(a) Agenesis—Complete   absence   of   lung   and bronchus
and   no   vascular   supply   to   the affected side.

(b) Aplasia—Rudimentary   bronchus   with complete
absence of pulmonary parenchyma.

(c) Hypoplasia—Presence of variable amounts of bronchial
tree, pulmonary parenchyma and supporting vasculature.

Aetiology of lung aplasia is not well established
but believed to be due to certain genetic factors, vitamin
A, folic acid deficiency and viral infection during early
pregnancy12. Frequency of anomalies is equal in both
genders and involve both lungs equally1,3. Agenesis and
aplasia have been reported at different age groups ranging
from new born to old age1,3,13. In clinical practice left sided
agenesis is encountered more  frequently as the subjects

have a longer life expectancy than those with   right   sided
agenesis13.

There is a high incidence (>50%) of associated
congenital defects which usually involve cardiovascular,
skeletal, gastrointestinal and   genitourinary
system2,3,12.Agenesis involving right side are more
commonly associated with serious anomalies involving
cardiovascular system15. Aplasia associated with skeletal
anomalies is rare. In our case left lung aplasia associated
with klippel-Fiel syndrome with left ectopic kidney with
non-visualization of left ovary. Bhagat R et al reported that
a patient with Klippel-Feil syndrome and associated
agenesis of right upper and middle lobes, hypoplasia of
the right lower lobe of the lung, and Lown-Ganong-Levine
syndrome15.There can be multiple anomalies like absence
of gall bladder14. There are reports of ectopic kidneys,
unilateral ovaries and facial malformation of which facial
malformation is the most common association16.

The onset of symptoms in pulmonary agenesis is
remarkably variable.   In our case symptoms started at the
age of 2yrs. In many cases, presence of this anomaly
reported during infancy because of recurrent chest
infections, cardiopulmonary insufficiency or due to
associated congenital anomalies. Our patient had
wheezing without allergic symptoms. She was on metered
dose inhaler with long acting beta agonist and inhaled
steroids and had good symptom relief. There are case
reports of allergic asthma in patients with agenesis and
KFS14.

The various differential diagnosis that has to be
considered are collapse, thickened pleura, destroyed lung,
diaphragmatic hernia and pneumonectomy. The final
diagnosis can only be established by CECT thorax and, in
some cases, angiography. Brochoscopy helps in visualizing
the blind ending of the bronchial stump. In CECT we can
demonstrate rudimentary bronchus, absence of pulmonary
vessels and pulmonary parenchyma by which we can
differentiate from lung hypoplasia where hypoplasia of
pulmonary vessels can be seen17,18.We have not done
bronchoscopy as the diagnosis was obvious from the CECT
thorax and from the surgical report. She had multiple
congenital malformations like facial asymmetry, ectopic
kidney, absent left ovary, flat foot and KFS

Surgery is seldom required for agenesis or aplasia
and can be managed   conservatively. In our patient surgery
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was done because it was misdiagnosed as sequelae of
tuberculosis. When thoracic cavity was opened there was
no lung tissue and it was closed without doing any
procedure. The improvement of symptoms following
surgery is probably due to postoperative antibiotics and
care. Her main problems were recurrent respiratory
infections, airway obstruction and deformities. Our patient
was relatively healthy as there was good compensation
by right lung without pulmonary hypertension and the
associated anomalies were not of a serious nature.

The prognosis of lung aplasia generally depends
upon the functional integrity of the remaining lung as well
as upon the seriousness of associated anomalies 19.
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