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Editorial

Allergen Immunotherapy: The Scientific Facts

Allergy affects various systems of the body but primarily
involves lung, nose and skin. The mediators released
immune reaction of antigens and immuno-globulin (Ig)
E produces symptoms of allergy in genetically pre-
determined system. The methods of combating IgE-
mediated allergic disease is allergic immunotherapy.

Immunotherapy, was previously known as
desensitisation and/or hyposensitisation is a
treatment modality to suppress IgE-mediated
symptoms by directing the immune system to produce
blocking (IgG) antibodies instead of IgE. This is
achieved gradually by administering the increasing
doses of antigen(s) from a very diluted amount to the
maintenance dose for that particular patient. The
maintenance dose varies from person to person. The
concept of immunotherapy is very old and goes back
to the inducing of Vish-kanyas in Indian literature,
where a girl was given increasing doses of poison
starting from the diluted one and ultimately, she
could tolerate the large amount of poison sufficient to
kill a strongly built person. In scientific world, first
human experiment using immunotherapy for hay-
fever was done by Noon and Freeman in 1911. The
concept got approval from the Federal Drug Authority
(FDA) (USA) in the year 1949.

Since then there have been several trials on
immunotherapy and most of them demonstrated
favourable results. Laboratory experiments also
supported the benefit showing a decrease in IgE, an
increase in IgG, a decrease in histamine release by
basophil after exposure to antigen, and a decrease in
airway reactivity apart from the improvement in the
clinical symptoms.

According to recent concept, allergen acts through
T-helper 2 (TH2) cells resulting an increase in their
number and increased interleukin-4 (IL-4), which
then leads to production of more IgE. Simultaneously,
there is lowering of interferon-gamma (IFN-y). It has
been demonstrated that specific immunotherapy
generates TH1 response reducing IL-4 and IgE
production. The TH1 cytokines upregulates cell
mediated immune defence mechanisms, promoting
phagocytosis and natural killer cell activity (IFN-y
and IL-12) and cross inhibit TH2 responses.!

The methods followed for detecting the offending
allergens prior to immunotherapy are skin tests. Skin
testing is usually done by intradermal injection of
antigen or by prick test. The intradermal tests have
more chances of false positive, whereas prick tests yield
more false negative results. In our opinion, intradermal
tests should be done first and prick tests may be
performed later for further confirmation. Recently, it
has been shown that chances of anaphylaxis is more
with prick test method than intradermal method. In

vitro methods, e.g. RAST/ELISA can also be used for
appropriate diagnosis alongwith in-vivo procedures.

An unbiased approach is very much needed in
practising immunotherapy. Unfortunately, as the
concept floated in the community more and more
misuse, overuse of immunotherapy has started,
resulting in the controversies. The believers were
sticking to its usefulness, whereas others were having
contradictory or unequivocal statements. There was a
time when persons laughed as to how an insect as
large as cockroach can enter the respiratory tract to
produce allergy. Now insect allergy, mainly of
antigenic proteins from faeces and urine of the
insects is an established identity.

Allergy practice, i.e. specific immunotherapy
requires plenty of time for probing the patient to record
detailed history of illness, proper skin testing,
unbiased interpretation, judicious prescription writing,
precautions of side effects and adequate follow-up.

Immunotherapy has an important drawback, i.e.
risk of developing anaphylaxis, though in rare
occasions especially while skin testing, during
increase in the dose of antigen and/or peak season
for that antigen, during acute attacks, injecting
antigen intravenously (IV) or intramuscularly (IM) by
mistake or by ignoring signs of side effects in previous
dose, etc. Deaths due to above reasons has cautioned
that person practicing allergy should be trained and
the set-up should have requisite facilities for
managing anaphylaxis. Safer methods of immuno-
therapy, like modification of allergen to retain
antigenicity and almost negligible allergenicity are
being developed, e.g. polymerised antigens, which
will be quite safe and provide better results. Recently,
trials are underway to produce antibodies against IL-
4, which is raised after antigen exposure. Use of such
antibodies will block IL-4, and thus, IL4 will not be
available for further reaction i.e. production of IgE.

The safer and easier method for drug delivery in
immunotherapy is being tried—oral, nasal, spit
methods.*¢ Presently, sublingual immunotherapy
(SLIT) which was introduced in 1986 is providing
encouraging results.” However, the dose has been
uniformly standardised in India. SLIT has been
allowed to be used for research purpose to
accumulate data for consideration by the Controller-
General of India for recommending use of SLIT in
population. Guidelines for practicising allergen
immunotherapy in India has been published in 2009.8

There is no method for the management of bronchial
asthma and rhinitis, which can maintain a normal
level of airway reactivity even after discontinuation of
therapy except immunotherapy, where the airway
reactivity was found to be normal upto 3 to 5 years
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after discontinuation of immunotherapy. Therefore, the
stay should be made to use, achieved through specific
immunotherapy. However, the antigens (prescription)
should be administered by properly trained persons
for adequate period of time. There is no point in
arguing about the usefulness of immunotherapy, since
it has already been well established by several
workers®. In support, may we quote a paragraph
written by Richard F. Locky (1997) in the Allergy
Advocates of American College of Allergy and Applied
Immunology:

"Allergen immunotherapy alter the immunological
reaction responsible for insect allergy, hay fever and allergic
asthma. Such therapy decreases the symptoms and the amount
of medication necessary to control the allergic diseases, and in
the case of insect allergy, stops the life-threatening reactions
from occurring when a patient is stung.'’ Newer methods
under investigation will eventually result in better therapy
with fewer injections and a prolonged effect that lasts even
when the injections are discontinued.”

The WHO has endorsed effectiveness of allergen
immunotherapy by issuing position statement paper
in 1998.1

In studies carried out at V.P. Chest Institute, Delhi,
specific immunotherapy provided benefit in about 50%
cases of nasobronchial allergy in 1 to 2 year’s time,"?
with mixed and single insect antigen.'3!* Standard-
isation of allergen extracts will further improve the
response of immunotherapy by mini-mising the batch
to batch variations of commercially available extracts.
There is also a need to reduce the number of allergens
used for allergy diagnosis and immunotherapy by
isolating common allergenic moieties (proteins). This
will also avoid mixing of irrelevant allergens. Storage
and transport of extracts is another aspect which
needs to be looked after very seriously. We expect few
peptides and/or recombi-nant allergens or easy IgE
delivery method will be in use for combating allergy
ailments through specific immunotherapy.

S.N. Gaur

Editor-in-Chief, [CDAS

and

Director (Acting)

V.P. Chest Institute

University of Delhi, Delhi - 110 007

S.N. Gaur
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Prevalence of Venous Thromboembolism in Acute
Exacerbations of Chronic Obstructive Pulmonary Disease:
An Indian Perspective

Tiyas Sen Dutt and Zarir F. Udwadia

P.D. Hinduja National Hospital and Medical Research Centre, Mumbeai, India

ABSTRACT

Background. Chronic obstructive pulmonary disease (COPD) will be the third leading cause of death by 2020. Recent studies
reveal that pulmonary embolism (PE) may be a trigger of acute deterioration in patients with COPD. Patients with COPD
have approximately twice the risk of PE than those without COPD.

Objective. The primary objective was to assess the prevalence of venous thromboembolism (VTE) in patients with acute
exacerbation of COPD (AE-COPD) in India.

Methods. We conducted this prospective study on patients admitted for AE-COPD in a tertiary care hospital in Mumbai,
India. We considered the prevalence of deep venous thrombosis (DVT) to reflect the occurrence of VTE. The screening tool
used was a colour Doppler of the bilateral lower limbs.

Results. One hundred patients enrolled, were in stage II to stage IV COPD; 9% had DVT. Eight of these nine patients had
unilateral DVT. Two patients had developed PE and died.

Conclusions. Our results show a lower prevalence of unsuspected DVT in Indian patients admitted for AE-COPD. Future
prospective, randomised studies are needed to confirm the findings of the present study and to determine whether a systematic
evaluation for VTE is justified in these patients, and hence, be recommended. [Indian J Chest Dis Allied Sci 2011;53:207-210]

Key words: COPD exacerbation, Venous thromboembolism.

INTRODUCTION

Chronic obstructive pulmonary disease (COPD) is a
major public health burden worldwide. It is the fourth
leading cause of mortality and morbidity, accounting
for more than three million deaths annually. By 2020,
COPD will be the third leading cause of death, after
ischaemic heart disease and stroke.! Most COPD
related deaths occur during periods of exacerbation.>?
Earlier estimates® suggest that 50% to 70% of all
exacerbations of COPD are precipitated by an
infectious process, while 10% are due to environ-
mental pollution; up to 30% of exacerbations are
caused by an unknown aetiology. Thus, the cause of
acute exacerbation of COPD (AE-COPD) is often
difficult to determine.

Pulmonary embolism (PE) may be a trigger of
acute dyspnoea in patients with COPD. A study*
suggests that patients with COPD have approxi-

mately twice the risk of PE and other venous
thromboembolic events than those without COPD.
Since thromboembolic events can lead to cough
and dyspnoea (similar presentation as infectious
events), PE may be another common cause of AE-
COPD.>

Unlike infectious aetiologies, which are effectively
treated by antimicrobial agents, bronchodilators,
inhaled corticosteroids and systemic corticosteroids,
thromboembolic diseases require specific anti-
coagulant therapy. Studies have revealed that
significant delays in the treatment are associated with
poor outcomes.*’

There are no Indian data looking into the
prevalence of PE in patients with of AE-COPD. The
primary objective of our study was to assess the
prevalence of venous thromboembolism (VTE) in
patients with AE-COPD in Mumbai, India who
required hospitalisation for their disease.

[Received: February 28, 2011; accepted after revision: June 16, 2011]

Correspondence and reprint requests: Dr Zarir F. Udwadia, P.D. Hinduja National Hospital and Medical Research
Centre, Veer Savarkar Marg, Mahim, Mumbai-400 016, India; Phone: 91-22-24451515, 91-22-24449199, Fax: 022-24457353;
E-mail: zfu@hindujahospital.com, zarirfudwadia@gmail.com
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MATERIAL AND METHODS

We conducted a prospective, observational,
epidemiological study to determine the prevalence of
VTE on patients admitted with AE-COPD, in the
wards and intensive care units (ICUs) of a tertiary care
referral hospital in Mumbai. Since deep venous
thrombosis (DVT) and PE are part of the spectrum of
the same disease, we looked into the prevalence of DVT
in patients admitted with AE-COPD as a reflection of
the occurrence of a VTE in this subgroup of patients.

A sample size calculation was not performed a
priori.

This prospective observational epidemiological
study included consecutive patients (n=100) who
required hospital admission for AE-COPD between
February 2005 and February 2007.

Clearance of the Ethics Committee of our hospital
was taken and informed consent of all the patients
enrolled in the study was obtained.

The AE-COPD was defined as an event in the
natural course of the disease characterised by a
change in the patient’s baseline dyspnoea, cough,
and/or sputum production that is beyond the normal
day-to-day variations, acute in onset, and warranting
a change in regular medication in a patient with
underlying COPD. Spirometric classification of the
severity and stages of COPD was done according to
the Global Initiative for Chronic Obstructive
Pulmonary Disease (GOLD) classification® as follows:

Stage I: mild COPD; ratio of forced expiratory volume
in the first second (FEV,) to forced vital capacity (FVC)
less than 0.70, FEV, greater than or equal to 80%
predicted;
Stage II: moderate COPD; FEV, /FVC less than 0.70,
FEV, less than 80%, more than 50% predicted;
Stage III: severe COPD; FEV,/FVC less than 0.70,
FEV, less than 50%, more than 30% predicted; and
Stage I'V: very severe COPD; FEV,/FVC less than
0.70, FEV, less than 30% or FEV, less than 50% with
signs of respiratory failure or cor-pulmonale.
Patients with COPD who had an associated
malignancy, cardiac failure, pneumothorax or a
neurological disease were excluded from the study.
The primary outcome studied was the prevalence
of DVT among patients who required hospitalisation
for AE-COPD. Venous Doppler examination of both
the lower limbs were done from the common femoral
vein up to the calf vein. Lack of compressibility of the
veins, presence of filling defects and ecogenic
material within the veins were considered as evidence
suggestive of DVT. This was done on two occasions;
first on the day of admission and for the second time
on the seventh day of hospital stay, or on the day of
discharge, whichever was earlier. Venous Doppler
examination of both the lower limbs was done on the

T.S. Dutt and Z.F. Udwadia

first day of hospitalisation to determine the
prevalence of DVT at initial presentation. The test was
repeated on the seventh day of hospital stay or at the
time of discharge from the hospital (whichever was
earlier), in order to identify the occurrence of new
onset DVT during hospital stay.

Other details recorded includes the age at
presentation, duration of hospitalisation, the
microbiological aetiology of AE-COPD, details of
various therapentic options, such as, antibiotics, low
molecular weight heparin (LMWH), corticosteroids,
intubation and mechanical ventilation; and
mortality.

RESULTS

One hundred patients were studied prospectively in
our case series. All the patients had stage II to stage
IV COPD. Their median age was 71 years (range
between 36 to 84 years). The AE-COPD was found to
be three times more common among males, than in
females. The median stay in the hospital was nine
days, (range 5 to 12 days). At initial presentation 28%
patients were admitted directly to the ICU and 72%
were admitted in the wards.

Overall 9% patients had DVT, out of which 7% had
isolated calf veins thrombosis and 2% had an
extension of the thrombus to the femoral veins.
Unilateral DVT was observed in eight of the nine
patients, while only one patient had bilateral disease.
Two patients developed PE. Of these nine patients,
seven had DVT at admission and two patients
developed DVT during hospital stay.

Deep vein thrombosis prophylaxis with LMWH or
a synthetic pentasaccharide (Fondaparinux) was
administered to 26 patients who had severe
functional disability and restricted physical activity
due to the severity of COPD.

Thirty-six percent cases were smokers; 28% were
ex-smokers and 36% were non-smokers. The co-
morbidities present in these patients included
diabetes mellitus (40%), ischaemic heart disease
(28%), hypertension (21%) and other diseases like
hypothyroidism and cerebrovascular accidents (6%).
Repeated admissions (range 2 to 4 times per year)
were required in 21% patients. Both the patients with
PE (2%) died.

DISCUSSION

Chronic obstructive pulmonary disease represents a
huge medical and economical burden for the
healthcare system. Clinical presentation of AE-COPD
includes worsening of dyspnoea, increased quantity
of sputum production and increased purulence of
sputum. Although this clinical criteria, i.e.
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Anthonisen’s classification have been used to
determine which patient should be treated with
antibiotics,? these criteria are neither sensitive nor
specific enough to exclude other causes of dyspnoea
in this population. Other frequent clinical conditions
may mimic the symptoms of AE-COPD, including
congestive heart failure (CHF), pneumonia,
pneumothorax, pleural effusion and PE.

In patients with COPD, PE can have important
pathophysiological  implications, including
decompensated right ventricular failure. Both acute
PE and COPD can cause cor-pulmonale.

Chronic obstructive pulmonary disease is often
cited among the risk factors for acute VTE and was
recently identified as an independent predictor of PE.°
Poulsen' showed that COPD is an independent risk
factor for PE. In another study," it was observed that
PE was an absolute predictor of death and/or re-
hospitalisation at three months in patients with CHF;
in this study population, COPD was significantly
more common in patients with CHF and PE than
those with CHF and no PE."°

Our prospective study was aimed to determine the
prevalence of VTE in patients getting admitted with
AE-COPD, using a validated diagnostic strategy
based on the venous Doppler of bilateral lower limbs.
We found the prevalence of VTE was 9%. A thorough
Medline search revealed a paucity of data from the
Indian subcontinent on this subject. To the best of our
knowledge, this was the only study from India,
evaluating the prevalence of VTE in patients
presenting with AE-COPD.

In the Prospective Investigation of Pulmonary
Embolism Diagnosis (PIOPED) study,” the prevalence
of PE in patients with COPD was 19%. The Advances
in New Technologies Evaluating the Localisation of
Pulmonary Embolism (ANTELOPE) study'? showed
a 29% prevalence of PE among patients with COPD.
The PIOPED, ANTELOPE,? studies were not
designed to specifically look at all patients with
COPD. Thus, their observations regarding the
prevalence of PE does not resolve the dilemma that the
primary care and the emergency doctors face when
taking care of AE-COPD.

Autopsy studies have shown a 28% to 51%
prevalence of PE in patients with COPD.*

More recently, Shone et al in their study (n=341)
showed that the prevalence of PE in patients with
COPD was 18%.!¢ In another study,” the prevalence
of PE in a cohort of patients with severe AE-COPD
with unexplained dyspnoea was found to be 25%.
This was the first prospective analysis of patients
with severe AE-COPD. This result differed from the
observations reported by Rutschmann et al'® who
found the prevalence of PE among 123 patients with
AE-COPD evaluated in an emergency department to
be only 3%." There could be several explanations for
these differences.
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First, the imaging method used for diagnosing PE
is a crucial factor. Ventilation-perfusion scintigraphy
was used in previous studies.!? Although scinti-
graphy is an acceptable tool for the diagnosis of PE
in patients without underlying lung diseases, the
interpretation of lung scintigraphy is difficult in
patients with COPD, which might have led to an
over-estimation of the true prevalence of PE in that
population.’ We used a validated algorithm based on
the findings of the lower limb venous Doppler which
should have minimised the risk of false-positive
findings.

Secondly, most studies exploring the relationship
between AE-COPD and DVT or PE were retrospective
studies or were based on autopsy findings,'"*> while
the present study was a prospective, observational
and epidemiological study.

Nevertheless, none of these explanations account
for the difference between our findings (9%) and the
25% prevalence of PE recently reported in another
study.” However, it is indeed important to identify PE
in COPD patients because PE when present, increases
the morbidity and mortality of patients with COPD. In
another report,'®a higher (53%) 1-year mortality rate
was observed among patients with COPD and PE, as
compared with the figure of a 29% observed among
those with COPD alone.”

CONCLUSIONS

Our results show a lower prevalence of unsuspected DVT/PE
in Indian patients admitted for an AE-COPD. Future
prospective, randomised studies are needed to confirm our
findings in similar group of patients and to determine whether
a systematic evaluation for VTE is justified in these patients,
and hence, be recommended.
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ABSTRACT

Background. Lidocaine is commonly used for topical anaesthesia during fibreoptic bronchoscopy (FOB) and it can cause
methaemoglobinemia. The present study was undertaken to evaluate the severity of post-bronchoscopy
methaemoglobinemia while using lidocaine as a topical anaesthetic agent.

Methods. We prospectively studied consecutive adult patients who underwent diagnostic FOB in our institution. Blood
methaemoglobin levels were estimated by co-oximetry before bronchoscopy and one hour after first instillation of lidocaine.
Occurrence of symptoms suggestive of mild methaemoglobinemia (i.e., fatigue, palpitation, dizziness, nausea and headache)
were recorded in a severity scale before collection of post-bronchoscopy blood samples.

Results. A total of 48 adult patients were enrolled in this study. The mean amount of lidocaine used for bronchoscopy
during this study was 7.4+1.4mg/kg body weight. The mean pre- and post-bronchoscopy methaemoglobin levels were
0.44mg/mL and 0.80mg/mL, respectively. After bronchoscopy, severe and very severe symptoms were reported by 2.1%
to 10.4% patients. However, severities of the symptoms were unrelated to post-bronchoscopy methaemoglobin level or
the amount of lidocaine used during the FOB.

Conclusions. Blood methaemoglobin levels following FOB remained within the physiological limits when British Thoracic
Society recommended dose of lidocaine was used. However, few patients had symptoms similar to mild

methaemoglobinemia after FOB. [Indian J Chest Dis Allied Sci 2011;53:211-214]

Key words: Methemoglobin, Lidocaine, Bronchoscopy.

INTRODUCTION

MATERIAL AND METHODS

Local anaesthetic agents are used during fiberoptic
bronchoscopy (FOB) for topical anaesthesia of the
upper and lower respiratory tracts. These agents
increase the comfort of patient and decrease cough
during the procedure. Benzocaine is a potent oxidising
agent and its use for FOB was associated with
infrequent but fatal complications of methaemo-
globinemia. Hence, lidocaine has replaced benzocaine
as the local anaesthetic agent of choice for FOB.!
Lidocaine is administered as gel and 1% to 4%
solution. It is rapidly absorbed following intra-tracheal
and endobronchial administration and can cause
methaemoglobinemia during FOB.? Lidocaine-induced
methaemoglobinemia especially when used with
benzocaine have been documented earlier.'*>
Therefore, we planned a study to evaluate the
severity of methaemoglobinemia after FOB when
lidocaine is used as a topical anaesthetic agent.

We prospectively studied consecutive adult patients
who underwent diagnostic FOB without sedation in
our institution from July 2009 to February 2010.
Patients taking medications known to cause
methaemoglobinemia were excluded from the study.
A written informed consent was taken from all the
patients.

The patients were instructed to remain in the
fasting state for at least six hours prior to the
procedure. No pre-medication or sedation were
administered during FOB. Before instillation of
lidocaine, venous blood samples were collected and
co-oximetry was performed with Avoximeter 4000®
(A-Vox Systems Inc, Texas USA).

During FOB, oropharynx and hypo-pharynx were
sprayed with 15% lidocaine and 4% lidocaine was
instilled inside the nostril. The tip of bronchoscope
was lubricated by 2% lidocaine jelly and vocal cords
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were anesthetised by 4% lidocaine. Carina and
tracheobronchial tree were anesthetised by spraying
2% lidocaine through the working channel. If
required, additional 2% lidocaine was instilled in the
peripheral airways during the procedure.
Supplemental oxygen was administered during the
bronchoscopy as and when required basis. After
bronchoscopy, blood samples were collected one hour
after the first instillation of lidocaine spray and co-
oximetry was performed. The percentages of
methaemoglobin levels were expressed in absolute
values to calculate the absolute increase in
methaemoglobin levels.

Demographic profiles of the patients, indication for
FOB and amount of lidocaine used during FOB were
recorded. Occurrence of symptoms suggestive of mild
methaemoglobinemia (i.e., fatigue, palpitation,
dizziness, nausea and headache) were recorded
before collection of post-bronchoscopy blood samples.
The bronchoscopy technician recorded the severity of
these symptoms using a severity scale (none, mild,
moderate, severe and very severe). Hindi translations
of this questionnaire were used during this study.

Statistical Analysis

Normally distributed data were presented as
meanz+standard deviation and non-normally
distributed data were presented with mean and
standard error of mean (SEM). Chi-square test was
used to compare methaemoglobin level and severity of
symptom score. Pearson’s rank correlation coefficient
was used to assess the univariate relationship between
blood methaemo-globin level and lidocaine. A value of
p<0.05 was considered significant. The statistical
analysis was done using Statistical Package for the
Social Sciences (SPSS)-version 9.0 (USA).

RESULTS

Forty-eight consecutive adult patients were enrolled
in this study. Their mean age was 52.3+12.5 years;
there were 39 males (81%). The average haemoglobin
level of study population was 11.2+1.7g/dL%. The
mean+SEM methaemoglobin level in the blood before
FOB was 0.44+0.05mg/mL (range 0 to 1.32).
Corresponding value for post-bronchoscopy was
0.80+0.07mg/mL (range 0.135 to 1.97). The increase of
methaemoglobin level in blood one hour after
instillation of first dose of lidocaine was
0.36+0.04mg/mL. The mean time interval between the
collections of two blood sample was 59.3+3.8 minutes.

The mean amount of lidocaine used for FOB during
this study was 7.4x1.4mg/kg of body weight. No
statistically significant positive correlation was found
between post-bronchoscopy increase in blood
methaemoglobin and the amount of lidocaine used
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(Figure 1). One hour after first instillation of lidocaine,
45.8% to 72.9% subjects reported no symptoms (fatigue
54.2%, palpitation 45.8%, dizziness 79.2%, nausea
45.8% and headache 72.9%). The incidences of mild
and moderate symptoms were varied from 16.7% to
50% (fatigue 37.5%, palpitation 43.8%, dizziness
16.7%, nausea 50% and headache 25%). Severe and
very severe symptoms were reported by 2.1% to 10.4%
(fatigue 8.3%, palpitation 10.4%, dizziness 4.2%,
nausea 4.2% and headache 2.1%) subjects. Symptom
severity scores for fatigue, palpitation, dizziness,
nausea and headache are shown in figure 2. No
additional treatment was required for any of these post-
bronchoscopy symptoms.
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Figure 1. Scatter plot of lidocaine used during bronchoscopy
and absolute rise of methaemoglobin level.
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Figure 2. Symptoms severity scores one hour after the first
dose of lidocaine instillation.

There was no significant difference in symptom
severity scores between the amounts of lidocaine
used or post bronchoscopy methaemoglobin to
normal haemoglobin ratio was observed. Gender of
the subjects also had no relationship with the severity
of symptom scores.
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DISCUSSION

In this study, we evaluated the severity of post-
bronchoscopy methaemoglobinemia with lidocaine
as a topical anaesthetic agent. Methaemoglobinemia is
an uncommon, but potentially fatal haemo-
globinopathy. It results from oxidation of haeme iron
moieties of the haemoglobin tetramer from ferrous
(Fe?*) to the ferric (Fe*') state. This auto-oxidation of
haemoglobin occurs in normal physiological process.
But reductive metabolic pathways, i.e. nicotinamide
adenine dinucleotide (NAD)-dependent cytochrome
b5 reductase enzyme system, methaemoglobin
reductase and nicotinamide adenine dinucleotide
phosphate (NADPH) directly reduce the ferric
haemoglobin to ferrous haemoglobin. The causes of
methaemoglobinemia are either hereditary or
acquired. Hereditary methaemoglobinemia is rare
and is caused by either a homozygous deficiency of
NADH-methaemoglobin reductase or the presence of
haemoglobin variant, such as haemoglobin M. The
acquired forms of methaemoglobinemia are due to
exposure to oxidising agents in a quantity that
overwhelms the reductive metabolic processes. A
wide variety of agents including drugs, i.e.
acetaminophen, sulfonamide, chloroquine,
phenytoin, nitrate etc induce methaemoglobinemia.'
Lidocaine occasionally causes methaemoglobinemia
in unusually susceptible individuals. But, the
mechanism of increased individual susceptibility to
lidocaine is not clear and probably most common
cause is heterozygous form of NADH-methaemo-
globin reductase deficiency.®

The methaemoglobin can not bind with oxygen
and in addition it shifts the oxygen dissociation
curve towards left and further decrease tissue oxygen
delivery by the remaining normal haemoglobin.
Normal methaemoglobin in blood is less than 1.5% of
the total haemoglobin (<2.4mg/mL).” Depending
upon reductase activity, excessive nitrate
concentration in drinking water can cause severe
methaemoglobinemia (7%-27%) in healthy
individuals.®? Methaemoglobin level in Indian
population may be variable due to variable nitrate
content of drinking water and adaption of
cytochrome b5 reductase activity. Smoking can cause
methaemoglobinemia, but the effects of smoking on
blood methaemoglobin levels are variable across the
studies.”'?

Clinical symptoms and signs of methaemo-
globinemia depend on the ratio of methaemoglobin to
total haemoglobin. Central cyanosis usually occurs
with methaemoglobin concentrations greater than
15%, though it can occur with level as low as 2.5% in
anaemic individuals.! When methaemoglobin level
reaches to 20% to 30%, patients develop fatigue,
anxiety, light headache, dizziness, nausea, vomiting
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and tachycardia." These symptoms are due
to decreased tissue oxygenation. Higher blood
methaemoglobin level may cause generalised
seizures, coma, arrhythmias, haemodynamic
instability and the level of 70% is usually fatal. In the
absence of serious underlying illness, when the
offending agent is removed and oxygen is
administered, methaemoglobinemia less than 30%
usually resolve spontaneously over 15 to 20 hours.
The treatment of acute methaemoglobinemia is
determined by the level of methaemoglobin and the
presence or absence of symptoms.

Lidocaine is a tertiary amide derivative of
diethylaminoacetic acid. Plasma level of lidocaine
reaches peak within 15 minutes of application to
larynx and trachea and within five minutes when
instilled in distal airways.!' Plasma half-life of
lidocaine varies from 70 to 110 minutes in healthy
adults. During the bronchoscopy, variable amount of
lidocaine is either aspirated or cough out by the
patients, and thus, all the administered lidocaine
does not reaches into systemic circulation.
Absorption of lidocaine gel is limited, and thus,
lidocaine gel used during bronchoscopy have little
influence on peak serum concentration.'”? Systemic
adverse effects of lidocaine are due to involvement of
central nervous system (CNS), cardiovascular system
and gastrointestinal (GI) tract. Except for GI system,
the adverse effects are dosing related." At low serum
concentration, CNS toxicity symptoms, i.e.
nervousness, tingling sensation, tremor, dizziness,
nausea appear and these symptoms may mimic the
symptoms of mild methaemoglobinemia.

British Thoracic Society (BTS) guidelines!®
recommend that total dose of lidocaine during
bronchoscopy in adults should be limited to 8.2 mg/
kg. However, Frey et al** reported that use of lidocaine
at a dosage higher than the BTS recommended dose
(>12mg/kg) during FOB does not cause toxic serum
lidocaine level or toxicity symptoms and
methaemoglobinemia. Ameer ef al*® failed to observe
any serious lidocaine toxicity symptoms during
bronchoscopy with toxic serum levels of lidocaine
(>5ug/mL). The amount of lidocaine used in our
study was 7.4+1.4mg/kg and this was within the
BTS recommended dose for bronchoscopy. Post-
bronchoscopy symptoms scores in our study were not
related to the amount of lidocaine used during the
procedure. In a retrospective cohort study, post-
operative methaemoglobinemia (2.2%-18%) was
observed with subcutaneous administration of
lidocaine (13+3.1mg/kg) in 20% infants.'® Whereas,
in a study where intravenous lidocaine was used in
40 patients with arrhythmias failed to show clinically
significant elevated level of methaemoglobin.'” To the
best of our knowledge, no study has evaluated the
severity of methaemoglobinemia after FOB while
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using lidocaine in BTS recommended dose. In the
present study, pre-bronchoscopy methaemoglobin
was undetectable in five cases (10.4%) and post-
bronchoscopy methaemoglobinemia varied from
0.1% to 1.5%, except in one case. We failed to observe
any significant correlation with the amount of
lidocaine used for bronchoscopy and increment of
methaemoglobin level after FOB. This is possibly due
to variable absorption of lidocaine from mucous
membrane and individual susceptibility to lidocaine
induced methaemo-globinemia.

In the present study, 2.1% to 10.4% patients
reported severe and very severe symptoms after FOB
with palpitations being the most common symptom.
However, symptoms severity scores were unrelated
to post-bronchoscopy methaemoglobin level or the
amount of lidocaine used during the bronchoscopy.
If FOB is performed under sedation, 35 to 60 minutes
wake up time is necessary to make the patient alert
enough to assess their discomfort and these
discomforts are often masked by the sedatives used."”
Frey et al** administered questionnaire two hours after
bronchoscopy with conscious sedation and observed
mild dizziness and headache in 11.8% and 1% cases,
respectively. We performed FOB without any pre-
medication or sedation and apparently high
incidence of severe post-bronchoscopy symptoms
were possibly due to the absence of amnestic effects of
sedatives and early administration of questionnaire.

The BTS guidelines recommend™ that all patients
should have pulse oximetry during bronchoscopy and
supplemental oxygen should be administered to
maintain the arterial oxygen saturation at or above 90%.
Pulse oximeter uses only two different wavelengths of
light and it cannot distinguish deoxyhaemoglobin from
methaemoglobin. In presence of methaemoglobin, pulse
oximeter gives erroneous result, and thus, pulse
oximeter is not useful to detect methaemoglobinemia
during bronchoscopy. The co-oximeter measure the
relative absorbance at four different wavelengths of light
and thus able to differentiate methaemoglobin from
carboxyhemoglobin, oxyhaemoglobin, and deoxy-
haemoglobin. Methaemoglobinemia during FOB can be
suspected in presence of cyanosis with low oxygen
saturation on pulse oximetry and a normal partial
pressure of oxygen and saturation in arterial blood gas
analysis. However, before initiating the treatment,
diagnosis of methaemoglobinemia must be confirmed
by co-oximetry.

In conclusion, our study showed that post-
bronchoscopy methaemoglobin level remained
within the normal level while using lidocaine in BTS
recommended dose. If no sedatives are used during
the bronchoscopy, patient may have complaints
similar to mild methaemoglobinemia after the
procedure. These symptoms are unlikely due to
methaemoglobinemia or lidocaine toxicity unless the
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patient was receiving any oxidising medicines or the
use of lidocaine exceeded the recommended dose.
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ABSTRACT

Background. Environmental tobacco smoke (ETS) exposure is a health hazard for non-smokers.

Objective. To measure breath carbon monoxide (CO) levels of non-smoking subjects exposed to ETS and of non-smoking
subjects not exposed to ETS.

Results. The study was conducted with the help of a pre-designed questionnaire. One hundred male subjects were selected
for the study; group I consisted of 50 non-smokers (waiters in hotels/restaurants/bars) exposed to ETS and group II
consisted of 50 non-smokers not exposed to ETS. All subjects underwent clinical examination. Breath CO levels of both the
groups were measured by the Mini Smoklyzer. The mean breath CO level (ppm) was higher in group I compared to group II
(9.18+2.84 versus 4.56 +1.62; p<0.001). The mean breath CO level was also significantly higher in ETS exposed subjects who
worked for more than nine hours a day in bars, restaurants and hotels (p=0.018) and in subjects suffering from respiratory
diseases (p<0.001) compared to normal subjects.

Conclusion. The abnormally high level of breath CO observed in passive smokers exposed to ETS may suggest that these

subjects may be prone to develop the tobacco related diseases. [Indian J Chest Dis Allied Sci 2011;53:215-219]

Key words: Carbon monoxide, Passive smoking, Non-smoker, Environmental tobacco smoke.

INTRODUCTION

Smoking or use of tobacco may be considered a curse
to a healthy society. People who are in the viscinity
with smokers inhale the smoke emitted by the
smokers and are considered to be “secondary
smokers” or “passive smokers”. The passive smokers
also suffer from diseases related to smoking similar to
active smokers. Tobacco smoking by patrons is
common in hotels and restaurants in metropolitan
cities like Delhi. The waiters serving in such hotels
and restaurants work for 8 to 10 hours a day, inhale
the smoke emitted by active smokers in closed
environment of the establishment and suffer harmful
effects of smoking.

Smoking is considered a prime cause of carbon
monoxide (CO) exposure, though small amount of
exposure can also occur due to vehicular smoke
emission, occupational exposure, etc.! Various
studies®** have been done to correlate the number of
cigarettes smoked per day and levels of CO in breath.
The CO when inhaled from tobacco smoke is
absorbed through lungs and enters into the blood
stream and combines with haemoglobin to form

carboxyhaemoglobin (COHb), which can be
measured in the blood and is a useful marker of
tobacco smoke absorption.>'® The CO remains in the
blood for about 24 hours after inhalation of tobacco
smoke depending on various factors such as gender,
physical activity, and ventilation rate.!"* It then re-
enters the alveoli because of concentration gradient at
the alveoli. This CO that is present in expired air can
be measured using portable CO analysers. The breath
CO concentration has been found to be a reliable
indicator of COHDb level in the blood.'* Therefore,
indirect measurement of COHb through breath
analysis is preferred over direct measuring of blood
COHb levels because of its non-invasive nature, easy
procedure and better compliance."*>

Most of the studies based on smoking and its
relation with CO levels were done on normal people
and active smokers. This study is focused on passive
smokers working in the hotels, bars and restaurants.

MATERIAL AND METHODS

This study was sponsored by Ministry of Health and
Family Welfare, Government of India and World
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Health Organization. Informed consent was obtained
from all participants of the study. A questionnaire
was prepared which consisted general profile of
smokers, duration of work, exposure to passive
smoking, respiratory problems etc. A total of 100
male subjects were studied. This included passive
smokers exposed to environmental tobacco smoke
(ETS) working as waiters in hotels, restaurants and
bars (n=50; group I); and 50 age-matched non-
smokers not exposed to ETS (n=50; group II), were
studied. Group II subjects were selected from the
caretakers and relatives of the patients visiting the
V.P. Chest Institute, University of Delhi, Delhi. All
subjects underwent clinical examination. Exhaled CO
levels were measured using a portable CO monitor
(Mini-Smokerlyzer, Bedfont, England) in both the
groups. The smokerlyzer measures breath CO levels
in parts per million (ppm) based on the conversion
of CO to carbon dioxide (CO,) over a catalytically
active electrode. Exhaled CO levels were measured
following the method described by Jervis and Co-
workers,!” according to which, the participants were
asked to exhale fully, inhale deeply and hold their

Raj Kumar et al

breath for 20 seconds before exhaling rapidly into a
disposable mouth-piece. During the procedure, the
nose of the subjects was clamped. This was done to
remove any contribution from the paranasal sinuses
to the exhaled CO levels. The procedure was repeated
for three times with one minute of normal breathing
between each repetition, and the mean value was
considered for analysis.

RESULTS

Comparison of Demographic Parameters,
Type and Duration of Occupation, Smoke-
less Tobacco Use, Knowledge Regarding
Smoking and Other Parameters Between
Passive Smokers and Non-smokers

Comparison of demographic parameters, type and
duration of occupation, smoke-less tobacco (SLT) use,
knowledge regarding smoking and other parameters
between passive smokers and non-smokers is shown
in table 1.

Table 1: Comparison of demographic parameters, type and duration of occupation, smoke-less tobacco use, knowledge
regarding smoking and other parameters between passive smokers and non-smokers*

Characteristic

Passive Smokers (n=50)

Non-smokers (n=50)

Age (years) (mean+SD)

Age group (years) 38.56+8.65 32.36+9.25

22-30 [No. (%) ] 10 (20) 26 (52)

31-40 [No. (%) ] 15 (30) 14 (28)

41-50 [No. (%) ] 25 (50) 10 (20)

Sex [No.(%)]

Male 50 (100) 50 (100)

Occupation All are hotel, restaurant and bar

waiters Professionals (n=4, 8%); business (n=16, 32%);

student (n=5, 10%); skilled (n=23, 46%);
unemployed (n=2, 4%)

SLT user [No. (%)] 15 (30) 15 (30)

Khaini 7 (14) 10 (20)

Gutka 1(2) 4 (8)

Pan 7 (14) 1(2)

Hours of working [No. (%)]

8 5 (10)

9 24 (48)

10 62

11 4 (8)

12 1(2)

Years of working [No. (%)]

<5 12 (24)

5-10 19 (38)

10-20 8@

20-25 7 (14)

>25 4 (8)

Cont.
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Feeling of change in outer and inner
environment due to ETS [No. (%)]

Yes 4182
No 9 (18)

Serving smoker customer [No. (%)]

<10 4182
>10 9 (18)

Liking of the work place [No. (%)]

Yes 44 88
No 6 (12)

Knowledge of harmful effect of passive
smoking [No. (%)]

Yes 7 04
No 3 (6)

Respiratory problems [No. (%)]

Yes 8 (16) [rhinits (n=6), asthma (n=2)]  ____
No 42 (84)

Smokers in family [No. (%)]

Yes 3®e
No 47 (94)

Respiratory patients in family [No. (%)]

Yes 36y
No 47 (94)

Feeling of health problem before and
after joining [No. (%)]

Yes 24
No 48 (96)

Job satisfaction [No. (%)]

Yes 44 88
No 6 (12)

Support laws to ban smoking in hotels,
restaurants and bars [No. (%)]

Yes 3(6)

No 47 0949
CO level (ppm) [No. (%)]

0-6 1(2) 46 (92)

7-10 37 (74) 4 (8)

>10 12 (24) 0 (0)

*All the parameters of the passive smokers exposed to ETS were not taken in non-smokers, (not exposed to ETS) as the aim of this
study was to compare the breath CO level of passive smokers, exposed to ETS and non-smokers not exposed to ETS

SLT=Smoke-less tobacco; ETS=Environmental tobacco smoke; CO=Carbon monoxide; ppm=parts per million.

Passive Smokers (Non-smokers Exposed to ETS)

The average age of passive smokers (non-smokers
exposed to ETS) was 38.6 years (range 22 to 50 years).
All subjects, by nature of their work, were exposed to
ETS for 8 to 12 hours daily. Majority (n=25, 50%) of
subjects were between 41 to 50 years of age. Of these,
15 (30%) subjects used smoke-less type of tobacco.
Maximum number of subjects (n=19, 38%) had
worked in that environment for 5 to 10 years. The

mean breath CO levels were higher in passive
smokers who had worked for more than six years
compared to those who worked for less than six years
in the same environment (Table 2).

Most of the subjects (n=24, 48%) used to work for
nine hours daily. The breath CO level was
significantly higher (p=0.018) in subjects working for
more than nine hour a day (Table 2). Forty-nine (98%)
of the subjects were working in the evening or night
shift. Forty-two (84%) subjects, who were exposed to
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Table 2: Significance of breath carbon monoxide (CO) level in passive smokers

Category No. of Subjects Mean Level of CO (ppm) p-Value

Hours of working 29 hours 21 10.38+3.39 p=0.018
<9 hours 29 8.31£2.00

Years of working =6 38 9.26+2.63 p=0.758
<6 12 8.91+3.52

Serving smoker customer daily =10 23 10.17+3.51 p=0.030
<10 27 8.33+1.77

Respiratory diseases Yes 2 11.00£0.00 p<0.001
No 48 9.10+2.87

ppm=parts per million

ETS used to feel stuffy in front of the smoking
customer or in the smokey environment. Forty-one
(82%) of the subjects felt drastic change in the
environment outside and inside their working place
due to ETS, while other (9, 18%) of subjects did not
complain; 41 (82%) subjects were serving 5 to 10
smoker customers daily whereas the rest of the
subjects (n=9, 18%) were serving 10 to 20 smoker
customers daily. Breath CO level was significantly
high (p=0.030) in subjects who served 10 or more
smoker customers daily compared to the subjects
those used to serve less than 10 smoker customers
daily (Table 2). Only six (12%) subjects detested the
location of their hotel, restaurant and bars while the
remaining 44 (88%) liked their working place. Forty-
seven (94%) subjects had no knowledge about the
harmful effects produced by passive smoking or ETS
and even they did not know that they are inhaling
the smoke indirectly. Among the passive smokers it
was found that 16% of subjects had respiratory
problems (Table 1) .

During the study, two (4%) subjects reported that
they experienced cough, sneezes and breathlessness
during the time they were serving the smoker
customer. Only two (4%) of subjects stated that their
health has deteriorated physically after joining the
job. Only three (6%) subjects had family history
smoking. When enquired whether smoking should be
banned in restaurants, hotels and bars, 47 (94%) of
subjects did not agree for the same while three (6%) of
subjects agreed.

In most of the subjects (74%), breath CO levels
ranged from 7-10 parts per million (ppm). In 12 of
them (24%) breath CO levels ranged from 10-20 ppm
which could be considered as the dangerous levels
(Table 1).

Non-smokers (Not Exposed to ETS)
Their mean age was 32.4 years (range 22 to 50 years);

most of them (n=26, 52%) were between 22 to 30 years
of age. These subjects were from different

occupations. Maximum number of subjects (n=16,
32%) were from businessmen group (Table 1).
Maximum number of the subjects (n=46, 92%) had
breath CO levels between 0-6 ppm. In four subjects
(8%), breath CO levels between 7 and 10 ppm were
observed. Of four subjects, one was the worker of
polymer company, two were drivers and one was
working in Delhi Transport Corporation.

Comparison of Breath Carbon Monoxide
Between the Passive Smokers and the Non-
smokers

The mean breath CO levels were significantly high in
the passive smokers who worked more than nine
hours per day (p=0.018) (Table 2). The mean breath
CO levels were also higher in the subjects working for
a period of more than six years but this difference
was not statistically significant (p=0.758). The breath
CO level was significantly (p=0.030) high in the
waiters who were serving more than 10 smoker
customers daily and spending more time with the
smokers (Table 2). Breath CO was significantly higher
in the subjects who were suffering from respiratory
diseases compared to normal subjects (p<0.001).
There was no significant correlation between CO level
in passive smokers and ventilation system in bars,
restaurants and hotels. The mean breath CO level of
9.18+2.84 ppm was significantly higher in the
passive smokers who were exposed to ETS compared
to non-smokers (4.56+1.62 ppm) who were not
exposed to ETS (p<0.001).

DISCUSSION

Smoking is not injurious only for the smoker himself
but for his family members and the society also. This
study was conducted in Delhi city, India where many
of the small restaurants and hotels are starved of
space and located in congested and suffocating
market places with poor ventilation facilities. Most of
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the waiters worked 8 to 10 hours in that environment
and inhale the smoke; hence they are a vulnerable
group. In this study, the mean breath CO level of
passive smokers and non-smokers was 9.18+2.84
ppm and 4.56+1.62 ppm, respectively. These findings
are similar to the observations reported by Devecia et
al,'* where the mean exhaled CO level was 17.13+8.50
ppm for healthy smokers, 3.61+2.15 ppm in healthy
non-smokers and 5.20+3.38 ppm in passive smokers.

In the present study, breath CO levels among
passive smokers who serve 10 or more smoker
customers daily was significantly higher (p=0.030).
Passive smokers who worked for more than nine
hours a day had a breath CO levels that were
significantly higher (p=0.018). Breath CO level was
higher in passive smokers working for more than six
years compared to the passive smokers working less
than six year although the difference was not
statistically significant (p=0.758). Passive smokers
having respiratory diseases had breath CO level
significantly high (p<0.001) compared to the passive
smokers who did not have any respiratory diseases.
In another study," it was found that 74% and 77% of
the workers in taverns and bars reported respiratory
symptoms and mucosa irritation symptoms,
respectively due to the effect of ETS exposure. In this
study'”  spirometric  assessment included
measurement of forced expiratory volume in one
second (FEV,) and forced vital capacity (FVC). After
prohibition of work place smoking they observed
improvement in mean FVC and to a lesser extent in
mean FEV, (0.039). Complete cessation of workplace
ETS exposure was also associated with improved
mean FVC and mean FEV,. From these findings it is
clear that the respiratory symptoms and sensory
irritation symptoms (eye, nose, and throat) occur
more frequently due to the ETS exposure in the work
place. It was also found in a study!'® that passive
smoking airborne nicotine level was high compared
to the non-smoking areas. Few studies have!”!?
compared breath CO levels between smokers and
passive smokers but sparse published literature is
available regarding the comparison of the breath CO
level between passive smokers and non-smokers.
More studies are required in this area.

In conclusion, compared to non-smokers passive
smokers are more prone to respiratory diseases and
other harmful effect of smoking. Smokers should be
conscious about the harmful effect of smoking not
only for themselves but for others and should stop
smoking in public places, hotels, restaurant and bars.
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Bone Scintigraphy in Pulmonary Alveolar Microlithiasis
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[Indian J Chest Dis Allied Sci 2011;53:221-223]

CLINICAL SUMMARY

A 33-year-old woman, recently diagnosed to have
cholelithiasis and advised cholecystectomy, was
referred for evaluation of chest radiograph
abnormality detected during pre-operative
evaluation. She had no present or past history of any
major respiratory illness. Physical examination
revealed bilateral basal crackles on auscultation.

INVESTIGATIONS

Haemogram parameters and serum biochemistry,
including calcium, phosphorous and alkaline
phosphatase levels were within normal limits. The
chest radiograph (Figure 1) showed bilateral middle-
zone and lower-zone dense reticulonodular opacities.
High resolution computed tomography (HRCT) of the
chest (Figures 2 and 3) showed bilateral intra-lobular
interstitial and septal thickening with a perivascular
distribution patter and dense calcification along with
the presence of small subpleural cysts on both sides.

Figure 1. Chest radiograph (postero-anterior view) showing
bilateral dense reticulonodular opacities.

|

Figure 2. Coronal section of high resolution computed
tomography of chest showing bilateral intra-lobular
interstitial and septal thickening with dense calcification.
Also note small subpleural cysts on both sides.

Figure 3. Axial section of high resolution computed
tomography of chest showing the predominant involvement
of lower portions of the lungs with extensive calcification.
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Technetium-99m methylene diphosphonate (Tc-99m
MDP) whole body bone scintigraphy (Figure 4)
showed diffusely increased radiotracer uptake in
both the lungs. Whole body 18-fluorodeoxyglucose
positron emission tomography (FDG-PET) did not
show any significant uptake in the lungs.
Microscopic examination of sputum and bronchial
washings did not show presence of “calcospherites”.

Figure 4. Technetium-99m methylene diphosphonate
whole body bone scintigraphy showing diffusely increased
radiotracer uptake in both lungs.

Arterial blood gas analysis showed a mild increase in
the alveolar-arterial gradient. Lung function testing
showed a mild restrictive ventilatory defect with a
forced vital capacity (FVC) of 64% (1.99L) and a forced
expiratory volume in one second (FEV ) of 65% (1.76L)
and a decrease in the diffusion capacity of lung for
carbon monoxide DLCO (56%).

DIAGNOSIS

Pulmonary alveolar microlithiasis confirmed by bone
scintigraphy.

DISCUSSION

Pulmonary alveolar microlithiasis (PAM) is a rare
idiopathic disorder characterised by intra-alveolar
accumulation of spherical calcified concretions
which are known as calcospherites or microliths.
Most patients are asymptomatic at the time of
diagnosis and the disease is found incidentally, as
was the case with our patient. The disorder may affect
people of any age ranging from early childhood to
elderly. However, they usually become symptomatic
between the third and fourth decades of life.!* The
occurrence may be sporadic or hereditary with an
autosomal recessive inheritance.!

M. Shah and J.M. Joshi

The hallmark of this disorder is a clinico-
radiological dissociation, i.e. there is paucity of
symptoms in contrast to imaging findings. The
predominant symptom is dyspnoea followed by
cough and occasionally chest pain. Though various
hypotheses for the pathogenesis of this disorder have
been proposed, it is now believed that a mutation in
the type IIb sodium-phosphate cotransporter gene
(SLC34A2 gene), that is involved in phosphate
homeostasis in various organs including lungs and
prevents excessive phosphate accumulation that may
later act as a nidus for formation of microliths, is
responsible for the pathology.*

The chest radiographs usually show diffuse,
bilateral areas of micronodular calcifications,
resembling a “sandstorm”, that predominate in the
middle and lower zones of lungs. %> The calcification
may be so dense that it may obliterate the heart
borders and the diaphragm. A black pleural line is
another typical finding that appears as an area of
hyperlucency, caused by the water density of pleura,
between the calcified lung parenchyma and the ribs.?
The characteristic HRCT chest findings include
ground-glass opacities probably due to small calculi
in alveoli, subpleural linear calcifications, confluent
and diffuse calcified nodules, calcification along
bronchovascular bundles and small thin-walled
subpleural cysts.> The inter-lobular septa are of
calcium density due to the deposition of calcospherites
within the peripheral lobular parenchyma adjacent to
the septa.’ Rarely, multiple calcified plaques may be
seen along the costal pleura.t

Bone scintigraphy using technetium-99m labelled
diphosphonate compounds, that have a natural
affinity for calcification foci at soft tissue level, may
detect early pulmonary calcification in PAM.” Some
cases may also show a high FDG uptake in both
lungs on FDG-PET examination.® Other investi-
gations include demonstration of microliths in
sputum and fluid of bronchoalveolar lavage or on
histological examination of lung biopsies.?

The disease may progress with chronic alveolar
calcification causing interstitial inflammation and
fibrosis leading to decreased lung volumes and
eventually right heart failure.® Currently, the only
effective therapy is lung transplantation especially
when it is performed before the disease progresses to
an advanced stage.® Disodium etidronate, which acts
by inhibiting microcrystal growth of hydroxyapatite,
and thus, presenting ectopic calcification, has been
used to treat PAM with mixed results. Some reports
have shown little or no benefit while a recent study™
has demonstrated an improvement in lung functions
and radiological changes.

In our patient, though the FDG-PET examination did
not show any significant uptake in the lungs, the
characteristic CT and bone scintigraphy findings were
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consistent with the diagnosis of PAM. The parenchymal
calcification was not extensive enough to give rise to the
black pleural line. Since she had no respiratory
symptoms and her spirometry showed only a mild
restrictive abnormality, a decision was made to keep her
under observation with periodic reassessments. She
remains stable over a six-month follow-up period.
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Mediastinal Haematoma: A Rare Complication Following Insertion
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ABSTRACT

Mediastinal haematoma is a rare complication following insertion of central venous catheter, with few cases reported in
the literature. We report a case of mediastinal haematoma in a 33-year-old male patient with end-stage renal disease. In
this patient central venous catheter insertion through the right subclavian vein was attempted on the operation table for
renal transplantation but the procedure was abandoned as the attempt was unsuccessful. Post-procedure chest radiograph
showed a large mediastinal haematoma occupying right hemithorax that developed as a result of injury to the subclavian
vein. Patient was managed conservatively and haematoma completely resolved in four weeks time. This case is being
reported to signify the importance of routine obtaining a post-procedure chest radiograph and to state that even large

mediastinal haematoma can be managed conservatively in asymptomatic patients.

[Indian J Chest Dis Allied Sci 2011;53:225-228]
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INTRODUCTION

CASE REPORT

Central venous catheters are placed everyday in
patients admitted to intensive care units, dialysis
units and operation theaters, both for therapeutic
and diagnostic indications. As with all other
invasive procedures, central venous catheter
placement is associated with number of recognised
complications and strategies have been developed
to minimise them. Complications due to the
procedure may occur either during insertion of the
catheter (e.g., arterial puncture resulting in
bleeding, pneumothorax, cardiovascular side
effects); and/or during maintenance of the line
(e.g., infection, thrombosis or other mechanical
risks). The use of post-procedure chest radiograph
to confirm correct position of catheter and to detect
other complications, such as, pneumothorax and
haemothorax is routine practice.

We report a case of inadvertent mediastinal
haematoma following insertion of a central venous
catheter in a patient undergoing live-related renal
transplantation and outcome of conservative
management. To the best of our knowledge this is an
uncommon complication with few reports in the published
literature.”?

A 33-year-old male patient with end-stage renal
disease, hypertension, on maintenance haemodialysis
was taken up for live-related renal transplantation
with his mother as the donor. Placement of a triple-
lumen central venous catheter through the right
subclavian vein was planned, to monitor intra-
operative and post-operative central venous pressure
and to guide the fluid therapy. The catheter was
inserted with Seldinger technique under ultrasound
guidance and guided over a guide wire after dilating
the tract with a dilator. However, blood could not be
aspirated though the catheter, so that procedure was
abandoned. Instead, the catheter was inserted
through left external jugular vein.

The surgical procedure of renal transplantation
was uneventful and patient was haemodynamically
stable and comfortable in post-operative period with a
heart rate of 84 beats per minute, blood pressure of
138/84 mmHg, respiratory rate of 14 per minute,
central venous pressure of 7cm of water, maintaining
saturation of 100% on room air and good graft
function and urine output.

As per our institutional protocol, the patient
underwent a routine chest radiograph in post-
operative period. To our surprise, there was a radio-
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opaque shadow in right hemithorax displacing right
lung laterally (Figure 1).

Figure 1. Chest radiograph (postero-anterior view) showing
large radio-opaque shadow in the right hemithorax
displacing right lung laterally.

Subsequently patient underwent contrast
enhanced computed tomography (CECT) chest on
which there was non-opacification of right
subclavian vein with reflux of contrast into chest wall
collaterals with 9cmx9cmx14cm sized well-defined
heterogeneous lesion having the CT density ranging
from 61 HU in the centre to 72 HU in the periphery in
right para-vertebral region with collapse of adjacent
lung parenchyma, suggestive of right mediastinal
haematoma with injury to right subclavian vein
(Figures 2 and 3).

kv 130
nA 83

Figure 2. CECT chest showing heterogeneous density mea-
suring 9cmx9cmx14cm in the right para-vertebral region
with collapse of adjacent lung parenchyma suggestive of
right mediastinal haematoma.
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Figure 3. CECT chest showing non-opacification of the right
subclavian vein and reflux of contrast into chest wall
collaterals, suggesting right subclavian vein injury.

As the patient was immunosuppressed and was
receiving triple immunosuppression with tacrolimus,
prednisolone, and mycophenolate mofetil, and was
asymptomatic, we kept a close vigil and managed the
patient conservatively with repeated clinical
examinations and chest radiography.

His stay at hospital was uneventful and was
discharged as per protocol for discharge of renal
transplant patients on 10" post-operative day. The
patient was on follow-up and had undergone weekly
chest radiographs, in addition to bi-weekly kidney
function test and haemogram. Haematoma
completely resolved in four weeks (Figure 4). He
continues to be on regular follow up with us and is
maintaining a serum creatinine level of 1.1mg/dL.

Figure 4. Chest radiograph (postero-anterior view) obtained
four weeks later showing resolution of haematoma.
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DISCUSSION

Since the introduction of central venous
catheterisation to clinical practice in 1945, the
technique has been widely used. Central venous
catheters allow measurement of haemodynamic
variables that cannot be measured accurately by non-
invasive means and allow delivery of medications
and nutritional support that cannot be given safely
through peripheral venous catheters. Unfortunately,
the use of central venous catheters is associated with
adverse events that areboth hazardous to patients
and expensive to treat. More than 15% of patients
who receive these catheters have complications.®
Mechanical complications are reported to occur in 5%
to 19% of patients,® infectious complications in 5% to
26%, and thrombotic complications have been
observed in 2% t026%.°

Vascular complications are most often related to
the injury of the subclavian vein. Perforation of the
subclavian artery occurs in less than 1% of cases,”
leading to haemothorax (1%) and rarely quadriplegia.
Perforation of the aorta and cardiac tamponade can
occur if the cannula-site perforation is within the
pericardial reflection. This complication is associated
with a 90% death rate.® Pseudo-aneurysms, arterio-
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venous fistulas and vertebral artery injuries are rare
complications (0.2%).° The fact that the right
subclavian-jugular venous junction overlies the
subclavian artery and the right subclavian vein enters
the innominate artery at a sharper angle makes these
vessels more vulnerable to perforation if a firm dilator
is inserted too deeply.

Vascular complication during insertion of central
line can be attributed to the unsafe manipulation of
the dilators, some times even causing ventricular
perforations. Other possible mechanism of injury
include kinking of the guide wire, resulting in
misdirection of the dilator and perhaps insertion of
the guide wire outside the vessel.!® All these
complications result from inexperience, the number of
needle passes made, the use of relatively larger gauge
needle, severe dehydration, morbid obesity and
coagulopathy.

There are few reports in the literature (Table)
documenting the occurrence of mediastinal
haematoma following central venous line insertion.
Development of hydromediastinum and bilateral
hydrothorax after a subclavian line insertion has been
described.! The patient became tachypnoeic,
tachycardiac and hypotensive after central line
insertion. The chest radiograph showed widening of

Table. Occurrence of mediastinal haematoma following central venous line insertion

Case Age (in years) Site Clinical Method of Diagnostic Management Outcome
No. and Features Diagnosis Modality
Gender (M/F)
1! 28 M Left Tachycardia, Bilateral hydrothorax  Chest radiograph, Insertion of bilateral Recovered
subclavian vein  hypotension, and hydromediastinum Dye injection through intercostals drains for
tachypnoea central line hydrothorax
Hydromediastinum
managed conservatively
22 51 M Left Dyspnoea, Hydromediastinum Chest radiograph, Conservative Death
subclavian vein  hypotension and left hemothorax CT chest management
33 78 M Right Pain in shoulder,  Pleural effusion and Fluoroscopy, CT chest, Coil embolisation of Recovered
subclavian vein  bradycardia hydromediastinum Angiography IMA
43 75 M Right Tachycardia, Right sided pleural Angiography Coil embolisation of Recovered
subclavian vein  hypotension, effusion IMA
tachypnoea Hydromediastinum
5% 22M Left Asymptomatic Hydromediastinum Chest radiography Coil embolisation of Recovered
subclavian vein IMA
6* 05F Left Tachycardia, Bilateral hydrothorax  Transoesophageal Insertion of bilateral Recovered
subclavian vein  hypotension and hydromediastinum echocardiography, intercostals drains for
Chest radiograph hydrothorax
Hydromediastinum
managed conservatively
7° 55 M Left Hypotension Hydromediastinum CT chest, Angiography, ~ Thoracotomy Recovered
subclavian vein Chest radiograph
8 33M Right Asymptomatic Mediastinal Chest radiograph, Conservative Recovered
(Present subclavian vein haematoma CT chest
case)

IMA=Internal mammary artery
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mediastinum  and  bilateral hydrothorax.
Extravasation of radio-opaque dye inserted though
the line into the mediastinum confirmed the
diagnosis. The authors believed that injury of vein
during canuulation by the dilator was the cause of
hydromediastinum, as occurred in our case and shift
of fluid from the mediastinum into the pleural cavities
caused bilateral hydrothorax. Insertion of intercostals
drains relieved the patient. In another report,?
occurrence of mediastinal haematoma following
insertion of left subclavian vein catheter for
haemodialysis in patients with end-stage renal
failure was documented.? The patient developed
dyspnoea and hypotension, chest radiograph
revealed large opacity covering the mediastinum and
left hemithorax, as occurred in our case. Computed
tomography (CT) of the chest confirmed the diagnosis
of mediastinal haematoma and the patient died of
hypovolaemic shock. The authors? suggested that
guide wire penetrated the vein and caused the
haematoma. Three cases of mediastinal haematoma
following central venous line insertion through
subclavian vein has also been reported.?* Haematoma
was caused by iatrogenic injury of the internal
mammary artery. Microcoil embolisation of the
internal mammary artery was done to treat the
patients. In another report,* hydromediastinum in a 6-
month-old girl following insertion of left subclavian
vein catheter.* The condition was diagnosed by
transoesophageal echocardiography and was caused
by dislocation of the central line. It was managed
conservatively by removing the cannula. Posterior
mediastinal haematoma causing tracheal obstruction
after internal jugular cannulation has also been
reported.’ Central venous and pulmonary artery (PA)
catheters were inserted via the right internal jugular
vein in a patient undergoing coronary artery bypass
surgery. The patient began to experience progressive
dyspnoea, orthopnoea and stridor on the second
post-operative day. Chest CT revealed a posterior
mediastinal haematoma behind the oesophagus that
compressed the trachea and oesophagus. At
thoracotomy there was no significant bleeding in the
anterior mediastinum. A haematoma was found in
the posterior mediastinum behind the oesophagus
which was evacuated and the patient recovered. The
authors assumed that haematoma was caused by
malpositioning of the internal jugular catheter or
guide wire into the azygos venous system.

We believe that hydromediastinum in our case was
caused by the dilator, used to dilate the tract. Guide
wire must have kinked, so when the dilator was
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inserted it perforated the subclavian vein, which is
the reason when cannula was inserted blood could
not be aspirated, as the tip of the cannula was outside
the subclavian vein. The complication was detected
on the post-procedure chest radiograph. As patient
was asymptomatic and immunocompromised, we
decided not to intervene and had kept close vigil; the
patient improved with this conservative approach.

In conclusion, meticulous surgical technique,
awareness of the complications and close observation
of the patient are necessary in the management of a
central venous line. Routine post-procedure chest
radiographs should be done. Mediastinal haematoma
can be managed conservatively in asymptomatic
patients.
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Polymyositis Presenting with Respiratory Failure

Jerryl Maclean’, Raj B. Singh' and Zaheer Ahmed Sayeed?

Departments of Respiratory Medicine'and Neurology?, Apollo Hospitals, Chennai, India

ABSTRACT

Polymyositis is a systemic autoimmune disorder characterised by inflammatory myopathy of the skeletal muscles
predominantly affecting the proximal muscles and associated with extra-muscular manifestations like dysphagia and skin
involvement. In this case report, we describe the occurrence of diaphragmatic weakness and respiratory failure due to
polymyositis with relatively well preserved power in limb muscles. [Indian J Chest Dis Allied Sci 2011;53:229-231]

Key words: Polymyositis, Myopathy, Diaphragmatic weakness, Respiratory failure.

INTRODUCTION

Polymyositis is a type of idiopathic inflammatory
myopathy (IIM) which is characterised by proximal
muscle weakness and non-suppurative inflammation
of skeletal muscle, often accompanied by extra-
muscular manifestations. We present a patient with
polymyositis who unusually had profound
respiratory muscle weakness with relatively well
preserved power in limb muscle.

CASE REPORT

A 70-year-old female was admitted with complaints
of intermittent fever and cough with scanty sputum
for four days. She did not report any other symptom.
She was known to have systemic hypertension for the
preceeding two years and blood pressure was well
controlled by medication. In 2008, she had
experienced some generalised muscle weakness
transiently but had not been investigated. She had
been empirically started on oral corticosteroids with
which she had apparently improved. The dose of oral
prednisolone was gradually tapered and she was
receiving 5mg prednisolone per day at the time of her
present evaluation. On examination, she was febrile
(temperature 102 °F). Her blood pressure was 140/90
mmHg. There were a few crackles in the left infra-
scapular region. Central nervous system examination
revealed power of 4/5 in all four limbs with no
sensory deficit. Other systems were normal. Chest
radiograph showed consolidation of the left lower
lobe. Laboratory examination revealed neutrophilic
leukocytosis. Sputum examination was negative for
any pathogens. Urine showed no Legionella antigen.

She was diagnosed to have a community-acquired
pneumonia and was treated with co-amoxiclav and
azithromycin. As the fever settled and chest
radiograph done after seven days showed partial
clearing of the pneumonia, she was discharged.
Four days after discharge she was re-admitted
with breathlessness on lying down and difficulty in
swallowing. Power in her arm and leg was 4/5. Her
neck muscles were weak but she was able to lift her
neck off the bed. Bedside observation revealed
hypoxaemia only on lying down. Diaphragmatic
weakness was considered likely. This was confirmed
by ultrasound examination which showed severely
restricted diaphragmatic movements on both sides.
Arterial blood gas (ABG) analysis on room air
showed partial pressure of oxygen (PaO,) - 52mmHg;
partial pressure of carbon dioxide (PCO,) — 48mmHg,
pH 7.38. Echocardiogram showed normal left
ventricular function. Computed tomography (CT) of
the chest showed that she still had a consolidation in
the left lower lobe (Figures 1 and 2). Neurologist’s
advice was obtained. Rheumatoid factor, antinuclear
antibody (ANA), anti-double stranded deoxy-
ribonucleic acid (anti-ds DNA) antibody and anti-
smooth muscle antibody were negative. Nerve
conduction studies in both upper and lower limbs
were normal. Electromyogram was not done.
Creatinine phosphokinase (CPK) level was 24,300 IU/
L. Her hypoxia worsened. The ABG analysis showed
PaO2 - 58 mmHg, PCO2 - 78mmHg, pH 7.28
indicating type II respiratory failure. Non-invasive
ventilation was tried but due to persistent hypoxia,
she was intubated and ventilated. She was started on
high dose intravenous methyl prednisolone 1g once
daily for three days. Her respiratory effort and
diaphragmatic movement improved and she was
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Figure 2. Computed tomography of chest (mediastinal
window) showing left lower lobe consolidation.

weaned off the ventilator and extubated. The ABG
analysis reverted back to normal. The CPK level came
down to 239IU/L. Intercostal and deltoid muscle
biopsies were done. Histo-pathological examination
showed degeneration of muscle fibers by
inflammatory cells and increase in fibrous tissue
which was suggestive of polymyositis (Figures 3 and
4). Along with corticosteroids she was also started on
intravenous cyclophosphamide pulse therapy
(750mg once every 45 days for 6 doses). The patient
was discharged while still on bi-level positive airway
pressure (BiPAP) at night. Three weeks later the
respiratory effort had improved considerably and
BiPAP was discontinued.

DISCUSSION

Polymyositis from a clinicopathological perspective is
classified under idiopathic inflammatory myopathies

Figure 3. Photomicrograph showing degeneration of muscle
fibres by inflammatory cells (black arrow) and increase in
fibrous tissue (Haematoxylin-eosin stain).

Figure 4. High power view of the same as in figure 3.

which is a heterogeneous group of immune mediated
disorders that may present in an isolated form or in
association with another autoimmune or connective
tissue disease,! a malignancy or rarely an infection.
Polymyositis is presumed to be an autoimmune-
mediated disease secondary to defective cellular
immunity. The antibodies being implicated in the
pathogenesis are the anti-Jo-1, anti-Mi-2 and anti-
signal recognition particle antibodies.? The other
pathogenic mechanism proposed is T-cell mediated
cytotoxic process directed against unidentified
muscle antigens. Supporting this mechanism is the
presence of CD8+ T-cells, which along with
macrophages, initially surround healthy non-necrotic
muscle fibers and eventually invade and destroy
them.** The average overall annual incidence rates
for inflammatory myopathy! vary from 2.18 x 10 to
7.7 x 10°% In general, the incidence rates of
polymyositis are higher in women. Annual incidence
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rates of idiopathic inflammatory myopathies
increased with age, ranging from 2.5 x 10 in people
under 15 years of age to 10.5 x 10 in people over 65
years of age.’ The characteristic clinical features
include non-selective painless proximal muscle
weakness which may be of subacute onset in early
adult life; associated systemic dysphagia and
interstitial lung disease. Muscle usually occurs in the
following descending order: pelvic girdle is usually
the earliest to be involved, followed by, shoulder, neck
muscles (flexors), distal muscle (in severe cases) and
pharyngeal muscles. Diaphragm is rarely involved.¢
The characteristic laboratory features include
elevated serum CPK levels, electromyography
showing the features of myopathic motor unit
potentials with or without spontaneous discharges
and muscle biopsy evidence of a necrotising
inflammatory myopathy.¢ Corticosteroids remain the
agents of choice for the initial empiric treatment of
inflammatory myopathy.” A regimen of oral
prednisolone (60mg per day) which is tapered over a
period of four weeks until a maintenance dose of 5Smg
is reached is often used.” Immunosuppressive agents
are considered in patients with polymyositis who
show a partial response to corticosteroid treatment.
These agents control myositis or the extra-muscular
features of this disease and are effective as steroid-
sparing drugs.” In case of refractory myositis
combination of immunosuppressive agents is used.
Prognosis for polymyositis is usually good. A 20-year
follow-up study of a 46-patient cohort seen from 1978
to 1999 revealed 5- and 10-year survival rates of 95%
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and 84%, respectively.® In this case report, we
document the rare occurrence of early diaphragmatic
paralysis and the consequent respiratory failure in
one patient with polymyositis.
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ABSTRACT

Thymoma is a very rare tumour arising from thymus in the anterior mediastinum. A case of a spindle cell thymoma with
Muyasthenia gravis in a 34-year-old female who presented with difficulty in breathing and swallowing with shortness of breath

is reported. [Indian J Chest Dis Allied Sci 2011;53:233-235]

Key words: Thymus, Mediastinum, Tumour.

INTRODUCTION

Thymoma is the most common neoplasm of anterior
mediastinum and originates within the epithelial
cells of thymus. It accounts for 20% to 25% of all
mediastinal tumours and 50% of anterior mediastinal
masses.! It has an incidence of 0.15 per 100,000 and
30% to 40% of patients with thymoma experience
symptoms suggestive of Myasthenia gravis. An
additional 5% of patients have other systemic
syndromes, including pure red cell aplasia,
dermatomyositis, systemic lupus erythymatosus,
Cushing’s syndrome, and syndrome of inappropriate
antidiuretic hormone secretion.

A thymoma is an uncommon tumour, best known
for its association with the neuromuscular disorder
Muyasthenia gravis.> About 10% to 15% of patients with
M. gravis have a thymoma and, conversely, 30% to
45% of patients with thymomas have M. gravis.?
Production of autoantibodies against the acetylcholine
receptor results from an antigen-driven immune
reaction that starts inside the thymus but spreads to
extra-thymic sites during the early phase of M. gravis.
Para-neoplastic M. gravis occurs only in type A, AB
and B1-3 thymomas.* Abnormal micro-environment
triggers non-tolerogenic T-cell selection by neoplastic
epithelial cells. After transport of substantial number of
naive, potentially autoreactive T-cells to extra-
tumorous sites, T-cell activation outside the thymoma
initiate the autoimmune process.*

CASE REPORT

A 34-year-old female presented with a mass in the
anterior mediastinum. She was apparently well two
years back when she developed sudden ptosis of the

left eyelid with dysphagia and dyspnoea. The
muscles of face, eyes and jaws were involved. She had
diplopia and difficulty in speech. There was a
progressive bulbar and neck muscle weakness. She
was diagnosed as a case of M. gravis and was treated
with intravenours corticosteroids and neostigmine.
Computed tomography (CT) of the chest done
because of respiratory symptoms showed a well-
defined heterogeneously enhancing mass

(4.8cmx2.0cmx1.9cm) in the anterior mediastinum
(Figure 1) with peripheral calcification. The lungs,
bronchi and trachea were normal with a radiological
diagnosis of thymoma, the patient was admitted for
excision of the mass and after controlling symptoms
of M. gravis, she underwent thymectomy.

Figure 1. Computed tomography of the chest showing a
well-defined mass (arrow) in the anterior mediastinum
with peripheral calcification.
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Grossly it was a single nodular, encapsulated
firm mass measuring 6.5cmx3cmx1.5cm. The
external surface appeared yellowish grey. On cut-
section, the tumour appeared lobulated with
yellowish and grey areas. Few dark brownish and
black areas of haemorrhage/congestion were also
noted (Figure 2).

Microscopic examination showed a tumour mass
surrounded by a thick fibrous capsule showing
dystrophic calcification (Figure 3). The tumour had
infiltrated the capsule but was not found traversing
across the capsule. The tumour cells were epithelial,
present in sheets and short fascicles of spindled
tumour cells with elongated nuclei and dense
chromatin (Figure 4). Majority of the tumour cells were
polygonal with pale cytoplasm and indistinct

Figure 2. Specimen of thymoma showing external and cut-
surface

Figure 3. Microscopic photograph of the tumour mass
showing thick capsule, pseudoglandular spaces and
epithelial component (Haematoxylin-eosinx100).

M. Karandikar and R.M. Swami

cytoplasmic borders giving them a syncytial
appearance. The nuclei were round to oval, vesicular
and had indistinct nucleoli. Mitotic figures were
sparse. Activated lymphocytes with convoluted
nuclei were distributed throughout the tumour.
Perivascular spaces with oedema fluid and lymphoid
infiltrate, pseudoglandular formations were few and
seen mainly at the periphery of the lobule. A
diagnosis of type A thymoma (World Health
Organization [WHO] classification) with stage I
(modified Masaoka staging system) was made.
Immunohistochemistry (IHC) showed tumour cells
positive for pancytokeratin proving its epithelial
origin (Figure 5).

The tumour was negative for CD5, CD 117 and
p53 that ruled out a thymic carcinoma.

Figure 4. Histopathological picture showing spindle cell
component and occasional mitotic figure (Haematoxylin-
eosinx100).

Figure 5. Photomicrograph showing strong pancytokeratin
positivity (IHCx400).
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DISCUSSION

A thymoma is a thymic epithelial neoplasm
exhibiting some organotypic features, accompanied
by variable number of reactive lymphoid cells.
Organotypic features include lobulation, medullary
differentiation, perivascular spaces and the presence
of immature T-lymphocytes. The peak incidence is in
the 5™ and 6™ decades of life with a male
preponderance.’ One-third of the patients present
with symptoms attributed to mediastinal mass such
as dyspnoea and hoarseness. A type A or B thymoma
can be associated with M. gravis (15% for type A, 40%
for type B1 and 50% for type B2 and B3 thymomas).
There are no known aetiological factors for a
thymoma in humans. The single most important
prognostic factor for a thymoma is its tumour stage
(modified Masaoka staging system).” Apart from that,
the completeness of excision and tumour size (>11
cm carrying a bad prognosis) are other important
prognostic factors.> Myasthenia gravis was previously
thought to be an adverse prognostic factor but recent
studies have not substantiated this.

On electron microscopy, thymoma cells possess
multiple inter-digitating elongated cell processes
connected by desmosomes. Intra-cytoplasmic
tonofilaments are often prominent.®> Type A
thymomas show few genetic alterations with 6p
deletion being a recurrent alteration.’

The main differential diagnosis in this case was a
thymic carcinoma, but was excluded by a negative
CD5, CD117 and p53 markers.

On IHC, the epithelial component of a thymoma
stains for cytokeratin (CK) and the epithelial
membrane antigen (EMA) and variably with CD57.5
In type A thymoma, interspersed glandular structures
show stronger staining for cytokeratin than the
spindled tumour cells. Neoplastic epithelial cells of
type A thymoma may stain with B cell markers, such
as CD20. The lymphoid component is made-up of
immature T lymphocytes positive for TdT, CD 1a,
CD3 and CD 99a. The differential diagnosis includes
neuroendocrine tumours, Hodgkin’s lymphoma and
non-Hodgkin’s lymphoma and thymic carcinoma.

A thymoma is an uncommon tumour with a
largely indolent growth pattern. It has malignant
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potential as a result of its ability to invade locally and
metastasise regionally and is often associated with a
number of immune- and non-immune-mediated
paraneoplastic syndromes. Surgery is the mainstay of
treatment, with adjuvant radiotherapy recommended
for an invasive thymoma. In incompletely resected
and inoperable patients, chemotherapy may be
added.®

The WHO classification of thymic epithelial
tumours reflects their oncological behaviour. Type A,
AB and B1 tumours have better prognosis than types
B2 and B3 tumours, suggesting the significance of
this classification in the clinical practice of thymomas.
Type B tumours are more invasive than type A and
AB tumours. Type Bl and B2 tumours are frequently
associated with M. gravis while type A and AB
tumours are not. On CT imaging type A and AB
tumours tend to be round and have a smooth surface
while type B1, B2 and B3 tumours are often flat and
have irregular surfaces. Type AB, Bl and B2 tumours
possess a significant number of CD4+CD8+ double
positive T cells in the tumour.®
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Intrapulmonary Teratoma Presenting with Tricoptysis:
A Case Report and Review of the Literature
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ABSTRACT

Intrathoracic teratoma usually occurs in the mediastinum but rarely, these may originate from the lung. We report a case
of an intrapulmonary teratoma in a 34-year-old male. [Indian J Chest Dis Allied Sci 2011;53:237-239]

Key words: Intrapulmonary teratoma, Trichoptysis, Germ cell neoplasm.

INTRODUCTION

A teratoma is defined as a neoplasm that consists of
one or more types of tissues that usually derived from
more than one germ cell layer. A germ cell tumour
arises as a result of the proliferation of primitive
extra-gonadal germ cells that have the potential to
differentiate into various cell types. The anterior
mediastinum is the most common extra-gonadal site
in adults for this tumour and these rarely arise
within the lung parenchyma. The most common germ
cell neoplasm is mature cystic teratoma or a dermoid
cyst. This tumour is benign in nature and accounts for
approximately 80% of the germ cell neoplasms.!
Clinically, while patients with intrathoracic
teratoma present with chest pain, haemoptysis,
cough with expectoration but pathognomonic
symptom that clinches the diagnosis of an
intrapulmonary teratoma with trichoptysis
(expectoration of hairs). Trichoptysis is seen in 15% of
cases.” We present here a case of this rare tumour.

CASE REPORT

A 34-year-old male, labourer by occupation, non-
smoker, and tea-totaller presented with a seven-year
history of dull aching chest pain and cough with
expectoration. Expectoration was intermittent, 30-40
mL in 24 hours, mucopurulent and non-foul smelling
and often contained thin brown silky hairs. The
quantity increased in the supine and left lateral
position. There was no history of haemoptysis, fever
and loss of weight. The patient received anti-

tuberculosis treatment (ATT) three times during
this duration without any clinico-radiological
improvement. Finally, the treating physician referred
the patient to us for further evaluation.

On examination, he was afebrile. The vital signs
were within normal limits. The patient had grade III
clubbing. Auscultation revealed reduced breath
sounds and crepitations over the right mammary and
axillary area. The rest of the physical examination
was unremarkable.

The patient’s laboratory findings were:
haemoglobin 9.5 g/dL, haemetocrit 34%, random
glucose 110 g/dL, serum sodium 130 mmol/L. The
rest of the laboratory results were unremarkable.

Chest radiograph (postero-anterior view) showed
a well-defined homogeneous opacity in the right
middle and lower zones (Figure 1).

Figure 1. Chest radiograph (postero-anterior view) showing
a well-defined mass in the right middle and lower zones.
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Contrast enhanced computed tomography (CECT) of
the chest showed a heterogeneous cystic lesion
measuring 6.8cmx5.6cmx5.4cm in the right middle
lobe (Figure 2). The lesion showed a heterogeneous
density containing soft tissue elements, fat, cystic
areas and foci of calcification. This is the classical
computed tomographic appearance of mature cystic
teratoma (Figure 2). The mass appeared to be
adherent to the mediastinal pleura medially and the
sub-costal pleura antero-laterally. No endobronchial
lesion was visualised on bronchoscopy. However,
thick secretions were seen coming from the right
upper lobe bronchus. The bronchoalveolar lavage
(BAL) did not reveal any malignant cells on
pathogenic organisms on Gram'’s stain, acid-fast stain
and KOH mount for fungal element. A CT-guided fine
needle aspiration was suggestive of inflammatory
pathology with negative malignant cells. Two
sputum smears were negative for acid-fast bacilli.

v
SN\

Figure 2. Computed tomography of thorax showing a
heterogeneous mass in the right lung with areas of fat
attenuation, calcification and solid components with air-
lucent rim around the mass.

A diagnosis of an intrapulmonary mature cystic
teratoma was made on the basis of the clinical and
radiological findings. A right-sided thoracotomy for
excision of the lesion with resection of the right middle
lobe was undertaken. Figure 3 showed the excised
mass (7.1lcmx5.4cmx5.2cm) with solid areas of
sebaceous material and white silky hairs as well as
solid ill-defined structure. On histpathological
examination, sections showed tissue bits lined by
stratified squamous epithelium, many sebaceous
glands, mature pancreatic tissue, cartilage, lymphoid
tissue, blood vessels and smooth muscle bundles
(Figure 4 A,B,C). No immediate complication was
observed during the intra- and post-operation period.

Jagdish Rawat et al

Figure 3. Gross surgical specimen showing multiple
irregular tissue pieces, partially cystic, filled with hairs and
sebaceous material.

Figure 4. Microscopic examination showing a variety of cell
lines; (A) stratified squamous epithelium and sebaceous
glands, (B) pancreatic tissue, (C) cartilage and adipose
tissue.

DISCUSSION

The anterior mediastinum is the most common extra-
gonadal site for a teratoma in adults whereas in
children, the sacrococcegyal area is more common.
Lungs are a rare site for origin of these tumours. Germ
cell tumour may be benign or malignant. The most
common intrathoracic germ cell tumour is the mature
cystic teratoma or dermoid cyst. The most common
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site for an intrapulmonary teratoma is the left upper
lobe. However, in our case, the tumour was found in
the right middle lobe. This tumour is benign and
accounts for 80% of all germ cell neoplasms.
Intrapulmonary teratoma is very rare with only 65
cases reported in the world literature between 1839 to
1996. A teratoma occurs equally in both sexes and is
usually diagnosed in the 2™ to 4™ decade of life.

Mature teratomas usually do not produced
symptoms and are discovered during screening by
chest radiography. A large teratoma may produce
cough, shortness of breath and chest pain.
Occasionally, it may rupture and spill its contents
into the pleural cavity or the mediastinum resulting
in mediastinitis and empyema formation. Rarely, the
cyst ruptures into the bronchus producing
haemoptysis and recurrent cough with expect-
oration.*> The cyst rupture due to erosion caused by
locally produced pancreatic enzyme. Our patient
presented with trichoptysis, a specific symptom of an
intrapulmonary teratoma and seen in only 15 % of
cases.” Radiological signs of a mature cystic teratoma
include a lobulated opacity within the affected lobe,
calcification® within the lesion, cavitations’ or a rim
of air around the opacity.® In our case, peripheral
translucent area was seen that indicates
communication of cyst with bronchus.

Clinico-radiological features of a teratoma may
occasionally simulate pulmonary tuberculosis. Our
patient had received many courses of ATT. A lack of
response to ATT should alert the physician to other
possibilities.

On CT of the chest, a teratoma presents as a mass
with a smooth wall that contains soft tissue, fluid
density, fat density, calcification, or any combination
of these.” These features were also observed in the CT
of our patient.

Complications of a teratoma that may be evident
on either a chest radiograph or a CT include;
atelectasis, obstructive pneumonitis, pneumonia with
formation of multiple cavity (cyst rupture into the
lung parenchyma) and effusion (secondary to
rupture of cyst into the pleural space).’

Histopathologically, an intrapulmonary teratoma
is similar to other teratomas being composed of an

The Indian Journal of Chest Diseases & Allied Sciences 239

epithelial lining and may contain any tissue
originating from one of the three germinal layers.

Excision of the tumour is the treatment of choice
for a mature teratoma. Patients who do not undergo
surgery can present with complications, such as
massive haemoptysis, recurrent infection and
accidentally cyst rupture into nearby organs and these
may be fatal.’” Benign teratoma also has the potential
to transform into a malignancy.

In conclusion, an intrapulmonary teratoma is a
rare tumour. Trichoptysis is the only clinical feature
that can clinch the diagnosis of an intrapulmonary
teratoma. Surgical resection is curative.
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Under the Revised National Tuberculosis Control
Programme (RNTCP) positive sputum smears are
graded and reported based on the number of acid-fact
bacilli per oil immersion field. However, these grades
signifying different levels of the bacillary load are not
taken into account while instituting therapy. The
present study was undertaken to examine the
association between the initial sputum positivity and
treatment outcomes.

This record-based study was carried out at the
Bagula Tuberculosis Unit, West Bengal, having five
designated microscopy centres that are attached to five
peripheral health institutions (PHIs). Collection,
preparation of sputum smears, examination and
grading were done according to the RNTCP guidelines.
Patients were categorised by the Medical Officers and
treatment was initiated. Adherence and action for
missed doses was ensured. For the present study, a
favourable outcome was defined as cured and
treatment completed taken together, while default,
died, failure and transfer out clubbed together were
classified as an unfavourable outcome. Scanty, 1+ and
2+ smears were considered low grade, while 3+ smear
was considered as high grade of sputum positivity.

A total of 1414 patients were studied. Cure rate
was found to be the highest in scanty (90.4%) and
1+ (90.7%), decreasing to 89.2% and 82.7% in the
2+ and 3+ grades, respectively. Unfavourable
outcomes increased with increasing grades of sputum
positivity (Table 1).

Sputum positivity was highest (94%) in 1+ grade,
followed by 93.3% in scanty. It was least (84%) in 3+
grade (Table 2). A significantly greater number of
patients with higher sputum grades needed
prolongation of the intensive phase (12.1% versus
22.6%) (Table 3).

With increasing grades of sputum positivity, there
was a decrease in the favourable outcomes and an
increase in the adverse events. Similar observations
were also reported by Singla et al' and Gopi et al.?
Rajpal et al® from Delhi observed an increase in death
and default rates in patients with higher grades of
sputum positivity.

Rates of sputum conversion at three months
decreases with higher grades of sputum positivity.>*
In agreement with studies conducted at the
Tuberculosis Research Centre, Chennai? and New
Delhi,! we found that a greater number of patients

Table 1. Distribution of different treatment outcome of newly diagnosed sputum positive patients

Treatment Outcomes Sputum Grading Total
(n=1414)
Scanty 1+ 2+ 3+
(n=165) (n=321) (n=314) (n=614)
Favourable outcome
Cured 149 (90.4) 291 (90.7) 280 (89.2) 508 (82.7) 1228 (86.8)
Treatment completed 1 (0.6) 3(0.9) 4 (1.3) 12 (2.0) 20 (1.4)
Unfavourable outcome
Death 6 (3.6) 9 (2.8) 8 (2.4) 30 (4.9) 53 (3.7)
Failure 4 (2.4) 4 (1.2) 9 (2.9) 15 (2.4) 32 (2.3)
Default 4 (2.4) 9 (2.8) 9 (2.9) 37 (6.0) 59 (4.2)
Others 1 (0.6) 5 (1.6) 4 (1.3) 12 (2.0) 22 (1.6)

Figures in parenthesis indicate percentages
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Table 2. Sputum conversion rate at two months in different
grades of sputum smear grading (N=1414)

Sputum Positivity and Outcomes under RNTCP

Abhijit Mukkerjee et al

will improve the final outcome in patients with higher
grades of sputum positivity needs to be evaluated in

Pre-treatment Patients Sputum Conversion larger studies.

Sputum Grading No. (%) No. (%)

Scanty 165 (11.7) 154 (93.3%) REFERENCES
1+ 321 (22.7) 302 (94.0%)

. 1. Singla R, Singla N, Sarin R, Arora VK. Influence of
2+ 314 (22.2) 287 (91.4%) pretreatment bacillary load on treatment outcome of
3+ 614 (43.4) 516 (84.0%) pulmonary tuberculosis patients receiving DOTS under
Total 1414 (100) 1259 (89.0%) the Revised National Tuberculosis Control Programme.

Indian | Chest Dis and Allied Sci 2005;47:19-23.

Table 3. Distribution of different treatment outcome among low and high grade sputum positive patients

Treatment Outcomes Low Grade High Grade z Test for Exact
(Scanty, 1+ & 2+) (3+) Proportion p Value
(n=800) (n=614)
No. (%) No. (%)
Favourable outcome (Cured + Treatment Completed) 728 (91.0) 520 (84.7) 3.57 0.00*
Death 23 (2.9) 30 (4.9) 1.82 0.03*
Failure 17 (2.1) 15 (2.5) 0.32 0.37
Default 2 (2.8) 37 (6.0) 2.84 0.00*
Others 0(1.2) 12 (1.9) 0.85 0.19
Unfavourable outcome ( Total) 72 (9.0) 94 (15.3) 3.57 0.00*
Sputum conversion at 3 months 92.9% 84.0% 5.22 0.00*
Patients needing prolongation of the instensive phase 97 (12.1) 139 (22.6) 5.18 0.00*

*=Statistically significant, p<0.05

with higher initial sputum positivity needed
prolongation of the intensive phase.

Sputum conversion at the end of two months of the
intensive phase is considered the most important
predictor of the outcome in sputum-smear-positive
patients. Persistent sputum positivity is more likely to
have a less favourable outcome compared to those
with sputum conversion to negative.’ Since human
immunodeficiency virus seropositivity and primary
drug resistance is low in this geographical area, their
impact on the outcomes were not taken into account
in the study.

The present study reveals that there is a difference
in the outcomes of patients in relation to their pre-
treatment sputum grades. We suggest that the grades
of initial sputum positivity be considered in the
treatment regimen under the RNTCP. Whether
adding another antituberculosis drug to the current
regimen or a more prolonged duration of treatment

2. Gopi PG, Chandrasekaran V, Subramani R, Santha T,
Thomas A, Selvakumar N, et al. Association of conversion
and cure with initial smear grading among new smear
positive pulmonary tuberculosis patients treated with
Category I regimen. Tuberculosis Research Centre (ICMR),
Chennai, India. Indian | Med Res 2006;123:807-14.

3. Rajpal S, Dhingra VK, Aggarwal JK. Sputum grading as a
predictor of treatment outcome in pulmonary
tuberculosis. Indian | Tuberc 2002;49:139-41.

4. Singla R, Osman MM, Khan N, Al Sharif N, Al Sayegh
MO, Shaikh MA. Factors predicting persistently sputum
smear positivity among pulmonary tuberculosis patients
two months after treatment. Int | Tuberc Lung Dis 2003;
7:58-64.

5. Lienhardt C, Manneh K, Bouchier V, Lahai G, Milligan
PJM, Mc Adam KPW]J. Factors determining the outcome
of treatment of adult smear positive tuberculosis cases in
The Gambia. Int | Tuberc Lung Dis 1998;2:712-8.
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The textbook has been published under the aegis of
National College of Chest Physicians and edited by
D. Behera, an eminent chest physician of our country.
He has been assisted by four associate editors in
compiling this multi-authored textbook. It contains
41 chapters contributed by noted authors in the field,
both from India and abroad. This single volume
textbook sets out to provide comprehensive yet
concise information on the ever expanding field of
respiratory medicine, with special emphasis on the
disease conditions commonly encountered in our
country. One of the explicitly stated goals for the book
is to address the needs of a gamut of audience,
including undergraduates and postgraduates, the
future of the speciality.

The selection of the topics for the chapters is
judicious, covering all the diseases relevant in our
setting, and overall the text is very lucid and well
organised. The book begins with a brief review of
respiratory system examination, the common
symptomatology of chest diseases, and a chapter on
physiology; which is beautifully illustrated,
informative, and clear. The chapter on diagnostic
methods gives an account of emerging modalities like
positron emission tomography (PET) scan and
endoscopic ultrasound (EUS), and a separate chapter
is dedicated to electromagnetic navigation
bronchoscopy (ENB), intending to keep readers
abreast with the latest advances in diagnostic
technology. The inclusion of a discussion on
pulmonary function test (PFT) as a tool of evaluation
in pulmonary medicine would have been useful,
particularly for the undergraduates and post-
graduates. The text is well supported by figures and
tables, as evident from chapters on fungal
pneumonia, hydatid disease, pathogenesis of asthma,
pulmonary embolism, and lung cancer diagnosis.

The chapters on tuberculosis, bronchial asthma
and lung cancer have been covered extensively. The
in-depth description of diagnostic methods,
pathology and treatment strategies in tuberculosis is
befitting for our setting. We would have welcomed a
separate section for discussion on various
recommendations of “Treatment of tuberculosis:
guidelines” (4™ edition) by The World Health

Organization, and its applicability in India in the
light of the available evidence. The appendices
following the chapter on tuberculosis present the
Revised National TB Control Programme (RNTCP)
guidelines, a must know for the undergraduates and
postgraduates. The case based approach adapted in
the chapter on treatment of tuberculosis in special
conditions is appreciable, and another example of
effort to connect with its readers in the medical
school. Immunotherapy in bronchial asthma has been
exhaustively covered including the relevant Indian
data. Other major diseases like chronic obstructive
pulmonary disease (COPD), pneumonia, acute
respiratory distress syndrome (ARDS), pulmonary
embolism, cor-pulmonale, interstitial lung disease
(ILD), pleural diseases and human immuno-
deficiency virus (HIV) and respiratory diseases are
discussed appropriately. Smoking and air pollution
related respiratory disorders have been given the due
importance consistent with their relevance in the
clinical practice.

The textbook is an excellent compilation of
relevant topics in the field of pulmonary medicine
presented in a lucid and flowing language. The book
cogently summarises the current knowledge in the
field. The major strength of the book is being
comprehensive yet concise. It should be useful to
undergraduates and postgraduates students of
pulmonary medicine and internal medicine, as well
as serve as quick referral for the busy practitioners
and respiratory physicians. We recommend this book
as a valuable addition to any medical library.

Prof. SK. Sharma

Editor, IJCDAS
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Burkholderia pseudomallei: An Uncommon Cause of Bacteraemic

Pneumonia in a Diabetic

To the Editor: A recent report by Subbalaxmi et al' on
meliodosis pneumonia, Burkholderia pseudomallei
lung infection, is very interesting. Subbalaxmi et al
noted that this is an uncommon infection.! Indeed,
this conclusion is correct for Indian situation but it
might not be generalised for all other settings. For the
endemic areas, East and Southeast Asia, this
problem is common and can be more common in the
immunocompromised host as diabetic patients. In the
recent report from Taiwan, it is well demonstrated
that the problem was common in diabetic patients.?
In addition, a similar report from Malaysia can also
be seen.? It should be concluded that the meliodosis
pneumonia can be an important differential
diagnosis for any cases with clinical presentations
concordant with pneumonia and live or have history
entering into endemic areas.

Somsri Wiwanitkit

Professor

Wiwanitkit House, Bangkhae
Bangkok, Thailand 10160;

Phone: 66870970933

E-mail: somsriwiwan@hotmail.com
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The Authors’ reply: We appreciate the interest of
Somsri Wiwanitkit and Viroj Wiwanitkit on our case
report. We agree to the comment that Burkhoderia
pseudomallei is endemic to East and Southeast Asia

albeit uncommon.' However, at our tertiary care
medical institute this is the 4th case of melioidosis in
the last eight years. The first case was a case of
septicemic melioidosis,* followed by a case of
calvarial abscess,® and third case is a case of
septicemia with septic arthritis with prostatic
abscess.! Unlike other aetiologies, we would like to
emphasise that pneumonia due to Burkholderia
pseudomallei needs a special attention as the
antimicrobial therapy is specific and requires a
prolonged period of treatment. Lack of awareness
among the clinicians about the infection and the
laboratories not capable of isolating and identifying
B. pseudomallei may be responsible for the under-
reporting of melioidosis in India. The magnitude of
this infection may still remain unknown, unless large
scale epidemiological studies are undertaken in
India.
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Hospital Mortality, Length of Stay, and Preventable Complications Among
Critically Il Patients Before and After Tele-ICU Reengineering of Critical
Care Processes

Craig M. Lilly, Shawn Cody, Huifang Zhao, Karen Landry, Stephen P. Baker, John Mcllwaine,
M. Willis Chandler, Richard S. Irwin, for the University of Massachusetts Memorial Critical

Care Operations Group

JAMA 2011,;305:1777-1785

Context. The association of an adult tele-intensive
care unit (ICU) intervention with hospital mortality,
length of stay, best practice adherence, and
preventable complications for an academic medical
center has not been reported.

Objective. To quantify the association of a tele-ICU
intervention with hospital mortality, length of stay,
and complications that are preventable by adherence
to best practices.

Design, Setting, and Patients. Prospective stepped-
wedge clinical practice study of 6290 adults admitted
to any of 7 ICUs (3 medical, 3 surgical, and 1 mixed
cardiovascular) on 2 campuses of an 834-bed
academic medical center that was performed from
April 26, 2005, through September 30, 2007.
Electronically supported and monitored processes for
best practice adherence, care plan creation, and
clinician response times to alarms were evaluated.

Main Outcome Measures. Case-mix and severity-
adjusted hospital mortality. Other outcomes included
hospital and ICU length of stay, best practice
adherence, and complication rates.

Results. The hospital mortality rate was 13.6% (95%
confidence interval [CI], 11.9%-15.4%) during the
preintervention period compared with 11.8% (95% CI,
10.9%-12.8 %) during the tele-ICU intervention period

(adjusted odds ratio [OR], 0.40 [95 % CI, 0.31-0.52]).
The tele-ICU intervention period compared with the
preintervention period was associated with higher
rates of best clinical practice adherence for the
prevention of deep vein thrombosis (99% vs 85%,
respectively; OR, 15.4 [95% CI, 11.3-21.1]) and
prevention of stress ulcers (96% vs 83%, respectively;
OR, 4.57 [95% CI, 3.91-5.77], best practice adherence
for cardiovascular protection (99% vs 80%,
respectively; OR, 30.7 [95% CI, 19.3-49.2]), prevention
of ventilator-associated pneumonia (52% vs 33%,
respectively; OR, 2.20 [95% CI, 1.79-2.70]), lower rates
of preventable complications (1.6% vs 13%,
respectively, for ventilator-associated pneumonia
[OR, 0.15; 95% CI, 0.09-0.23] and 0.6% vs 1.0%,
respectively, for catheter-related bloodstream infection
[OR, 0.50; 95% CI, 0.27-0.93]), and shorter hospital
length of stay (9.8 vs 13.3 days, respectively; hazard
ratio for discharge, 1.44 [95 % CI, 1.33-1.56]). The
results for medical, surgical, and cardiovascular ICUs
were similar.

Conclusion. In a single academic medical center
study, implementation of a tele-ICU intervention was
associated with reduced adjusted odds of mortality
and reduced hospital length of stay, as well as with
changes in best practice adherence and lower rates of
preventable complications.

Comparison of Effect Sizes Associated With Biomarkers Reported in Highly
Cited Individual Articles and in Subsequent Meta-analyses

John P.A. Ioannidis, Orestis A. Panagiotou

JAMA 2011;305:2200-2210

Context. Many biomarkers are proposed in highly
cited studies as determinants of disease risk,
prognosis, or response to treatment, but few
eventually transform clinical practice.

Objective. To examine whether the magnitude of the
effect sizes of biomarkers proposed in highly cited
studies is accurate or overestimated.

Data Sources. We searched ISI Web of Science and
MEDLINE until December 2010.

Study Selection. We included biomarker studies
that had a relative risk presented in their abstract.
Eligible articles were those that had received
more than 400 citations in the ISI Web of Science
and that had been published in any of 24 highly
cited biomedical journals. We also searched
MEDLINE for subsequent meta-analyses on the
same associations (same biomarker and same
outcome).
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Data Extraction. In the highly cited studies, data
extraction was focused on the disease/outcome,
biomarker under study, and first reported relative risk
in the abstract. From each meta-analysis, we extracted
the overall relative risk and the relative risk in the
largest study. Data extraction was performed
independently by 2 investigators.

Results. We evaluated 35 highly cited associations. For
30 of the 35 (86%), the highly cited studies had a
stronger effect estimate than the largest study; for 3 the
largest study was also the highly cited study; and only

twice was the effect size estimate stronger in the largest
than in the highly cited study. For 29 of the 35 (83%)
highly cited studies, the corresponding meta-analysis
found a smaller effect estimate. Only 15 of the
associations were nominally statistically significant
based on the largest studies, and of those only 7 had a
relative risk point estimate greater than 1.37.

Conclusion. Highly cited biomarker studies often
report larger effect estimates for postulated
associations than are reported in subsequent meta-
analyses evaluating the same associations.

Characteristics of Clinical Trials to Support Approval of Orphan vs Nonorphan

Drugs for Cancer

Aaron S. Kesselheim, Jessica A. Myers, Jerry Avorn

JAMA 2011;305:2320-2326

Context. The Orphan Drug Act incentivizes
medication development for rare diseases, offering
substantial financial benefits to the manufacturer.
Orphan products constitute most new drug
approvals in oncology, but safety and efficacy
questions have emerged about some of these agents.

Objectives. To define characteristics of orphan
cancer drugs and their pivotal clinical trials and to
compare these with nonorphan drugs.

Design and Setting. We identified all new orphan
and nonorphan drugs approved between 2004 and
2010 to treat cancer. We then collected data on key
development variables from publicly available
information on the US Food and Drug
Administration’s Web site and in the Code of Federal
Regulations.

Main Outcome Measures. We assessed clinical
testing dates, approved indications, and regulatory
characteristics (regular vs accelerated review,
advisory committee review, postmarketing
commitments). We then compared design features
(randomization, blinding, primary end point) of
pivotal trials supporting approval of orphan and
nonorphan drugs and rates of adverse safety
outcomes (deaths not attributed to disease

progression, serious adverse events, dropouts) in
pivotal trials.

Results. Fifteen orphan and 12 nonorphan drugs
were approved between January 1, 2004, and
December 31, 2010. Pivotal trials of orphan drugs
had smaller participant numbers (median, 96
[interquartile range {IQR}, 66-152] vs 290 [IQR, 185-
394] patients exposed to the drug; P< .001) and were
less likely to be randomized (30% vs 80%; P=.007).
Orphan and nonorphan pivotal trials varied in their
blinding (P=.04), with orphan trials less likely to be
double-blind (4% vs 33%). Primary study outcomes
also varied (P=.04), with orphan trials more likely to
assess disease response (68% vs 27%) rather than
overall survival (8% vs 27%). More treated patients
had serious adverse events in trials of orphan drugs
vs trials of nonorphan drugs (48% vs 36%; odds
ratio, 1.72; 95% confidence interval, 1.02-2.92;
P=.04).

Conclusion. Compared with pivotal trials used to
approve nonorphan cancer drugs, pivotal trials for
recently approved orphan drugs for cancer were more
likely to be smaller and to use nonrandomized,
unblinded trial designs and surrogate end points to
assess efficacy.

Television Viewing and Risk of Type 2 Diabetes, Cardiovascular Disease, and

All-Cause Mortality

Anders Grontved, Frank B. Hu

JAMA 2011;305:2448-2455

Context. Prolonged television (TV) viewing is the
most prevalent and pervasive sedentary behavior in
industrialized countries and has been associated with
morbidity and mortality. However, a systematic and

quantitative assessment of published studies is not
available.

Objective. To perform a meta-analysis of all
prospective cohort studies to determine the
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association between TV viewing and risk of type 2
diabetes, fatal or nonfatal cardiovascular disease,
and all-cause mortality.

Data Sources and Study Selection. Relevant studies
were identified by searches of the MEDLINE database
from 1970 to March 2011 and the EMBASE database
from 1974 to March 2011 without restrictions and by
reviewing reference lists from retrieved articles.
Cohort studies that reported relative risk estimates
with 95% confidence intervals (CIs) for the
associations of interest were included.

Data Extraction. Data were extracted independently
by each author and summary estimates of association
were obtained using a random-effects model.

Data Synthesis. Of the 8 studies included, 4 reported
results on type 2 diabetes (175 938 individuals; 6428
incident cases during 1.1 million person-years of
follow-up), 4 reported on fatal or nonfatal
cardiovascular disease (34 253 individuals; 1052
incident cases), and 3 reported on all-cause
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mortality (26 509 individuals; 1879 deaths during
202 353 person-years of follow-up). The pooled
relative risks per 2 hours of TV viewing per day were
1.20 (95% ClI, 1.14-1.27) for type 2 diabetes, 1.15 (95%
CI, 1.06-1.23) for fatal or nonfatal cardiovascular
disease, and 1.13 (95% CI, 1.07-1.18) for all-cause
mortality. While the associations between time spent
viewing TV and risk of type 2 diabetes and
cardiovascular disease were linear, the risk of all-
cause mortality appeared to increase with TV
viewing duration of greater than 3 hours per day.
The estimated absolute risk differences per every 2
hours of TV viewing per day were 176 cases of type
2 diabetes per 100 000 individuals per year, 38 cases
of fatal cardiovascular disease per 100 000
individuals per year, and 104 deaths for all-cause
mortality per 100 000 individuals per year.

Conclusion. Prolonged TV viewing was associated
with increased risk of type 2 diabetes, cardiovascular
disease, and all-cause mortality.

Effect of Bronchoalveolar Lavage-Directed Therapy on Pseudomonas
aeruginosa Infection and Structural Lung Injury in Children With Cystic

Fibrosis: A Randomized Trial

Claire E. Wainwright, Suzanna Vidmar, David S. Armstrong, Catherine A. Byrnes, John B. Carlin,
Joyce Cheney, Peter J. Cooper, Keith Grimwood, Marj Moodie, Colin F. Robertson, Harm A.

Tiddens, for the ACFBAL Study Investigators

JAMA 2011;306:163-171

Context. Early pulmonary infection in children with
cystic fibrosis leads to increased morbidity and
mortality. Despite wide use of oropharyngeal cultures
to identify pulmonary infection, concerns remain over
their diagnostic accuracy. While bronchoalveolar
lavage (BAL) is an alternative diagnostic tool,
evidence for its clinical benefit is lacking.

Objective. To determine if BAL-directed therapy for
pulmonary exacerbations during the first 5 years of
life provides better outcomes than current standard
practice relying on clinical features and
oropharyngeal cultures.

Design, Setting, and Participants. The Australasian
Cystic Fibrosis Bronchoalveolar Lavage (ACFBAL)
randomized controlled trial, recruiting infants
diagnosed with cystic fibrosis through newborn
screening programs in 8 Australasian cystic fibrosis
centers. Recruitment occurred between June 1, 1999,
and April 30, 2005, with the study ending on
December 31, 2009.

Interventions. BAL-directed (n=84) or standard
(n=86) therapy until age 5 years. The BAL-directed
therapy group underwent BAL before age 6 months
when well, when hospitalized for pulmonary
exacerbations, if Pseudomonas aeruginosa was detected

in oropharyngeal specimens, and after P aeruginosa
eradication therapy. Treatment was prescribed
according to BAL or oropharyngeal culture results.
Main Outcome Measures. Primary outcomes at age 5
years were prevalence of P aeruginosa on BAL cultures
and total cystic fibrosis computed tomography (CF-
CT) score (as a percentage of the maximum score) on
high-resolution chest CT scan.

Results. Of 267 infants diagnosed with cystic fibrosis
following newborn screening, 170 were enrolled and
randomized, and 157 completed the study. At age 5
years, 8 of 79 children (10%) in the BAL-directed
therapy group and 9 of 76 (12%) in the standard
therapy group had P aeruginosa in final BAL cultures
(risk difference, -1.7% [95% confidence interval,
-11.6% to 8.1 %]; P=.73). Mean total (CF-CT scores for
the BAL-directed therapy and standard therapy
groups were 3.0% and 2.8%, respectively (mean
difference, 0.19% [95% confidence interval, -0.94% to
1.33%]; P=.74).

Conclusion. Among infants diagnosed with cystic
fibrosis, BAL-directed therapy did not result in a
lower prevalence of P aeruginosa infection or lower
total CF-CT score when compared with standard
therapy at age 5 years.
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