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Abstract

Hemoptysis is expectoration of blood with or without sputum originating from the lower airway.
Even minor symptom of hemoptysis is a distressful for the patient. This condition is an alarming
symptom that may lead to massive bleeding and life-threatening condition. When evaluating a
patient presenting with expectoration of blood, one must determine the source of the bleeding
and whether the patient is presenting with true hemoptysis or pseudo hemoptysis. Based on the
underlying disease, hemoptysis can occur through several pathological mechanisms leading to
bronchial artery rupture. Mostly, hemoptysis is caused by bronchiectasis, pulmonary
tuberculosis, lung cancer, and pulmonary fungal infections. The incidence rate of the causative
diseases may differ depending on geographical location. Pulmonary vascularization consists of
two circulation pathways namely the pulmonary and bronchial circulation, each of which has its
own role. Around 90% of hemoptysis cases are caused by the collapse of bronchial arteries due
to increased pressure in its circuit. It is important to understand the pathophysiology and
pathomechanism of hemoptysis for further management of diseases and clinical manifestation.

Submitted: August 6™, 2019
Accepted: July 4%, 2022
Published: January 28", 2023

J Respirol Indones. 2023
Vol. 43 No. 1: 58-65
https://doi.ora/10.36497/jri.v43il1.441

Creative Commons
Attribution-
NonCommercial 4.0
International License

Keywords: bronchial circulation, hemoptysis, pathophysiology hemoptysis, pulmonary
hemorrhage

INTRODUCTION in the airway. Infection is the leading cause of

o 2o .
Hemoptysis is derived from ancient Greek hemoptysis in 60-70% cases. Inflammation and

words haema means blood, and ptysis means edema of airway can lead to rupture of surface blood

spitting. Hemoptysis could be found in daily practice vessels. Common causes of hemoptysis are

as a symptom of lower respiratory problems.t2 classified into: infectious diseases, neoplastic,

Hemoptysis occurs in 10% of patients with chronic vascular, autoimmune and drug-related. The etiology

lung disease. Although 90% of hemoptysis cases are of hemoptysis can affect treatment strategies.

self-limiting  diseases, hemoptysis is a life- Detailed history-taking and careful physical

threatening condition that requires prompt diagnosis examination are necessary to provide certain

and treatment. underlying diagnosis. This article aims to provide an

Asphyxia is the leading cause of death in in-depth literature review on hemoptysis, assessing

its causes and pathophysiologic mechanisms. Also

hemoptysis. In  addition, in  hemoptysis,
cardiovascular collapse is often among the cause of
death. The mortality rate from untreated massive
hemoptysis is more than 50%.* Passage of relatively
small amounts of blood is a symptom that should still
be watched out for. Regardless of the quantity, the
cause of hemoptysis must be identified immediately.
It is important to initiate adequate treatment and to
avoid fatal complications.*®

Hemoptysis is often caused by bleeding from

the bronchial circulation due to inflammatory process
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this article provided with details about anatomy of
bronchial arteries which are responsible for
hemoptysis.*®

HEMOPTYSIS

Hemoptysis is defined as expectoration of
blood from the lower respiratory tract or
expectoration of sputum accompanied by bloody
spots. In diagnosing hemoptysis, it is important to
distinguish lower respiratory tract bleeding from
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nasopharyngeal bleeding and gastrointestinal tract

(pseudohemoptysis).*°

Table 1. List of diseases causing hemoptysis*

Table 2. List of diseases causing hemoptysis (Cont.)

Diseases Causing Hemoptysis

Diseases Causing Hemoptysis

Causes of hemoptysis from small vessel diseases

Immunologic and
vasculitis disease

Cardiovascular
diseases

Coagulation
Diseases

Others

1.

Acute lung allograft rejection

2. Antiphospholipid antibody syndrome
3. Behget disease

4. Goodpasture's Syndrome

5.
6
7
8

Henoch-Schonlein Purpura

. Isolated Pulmonary Capillaritis
. Microscopic polyarteritis
. Mixed cryoglobulinemia Wegener

granulomatosis

Mitral stenosis
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. Latrogenic (anticoagulant/thrombolytic

agents)

. Coagulopathies

. Diffuse alveolar damage

. Lymphangioleiomyomatosis

. Pulmonary capillary hemangiomatosis
. Pulmonary hemosiderosis

. Tuberous sclerosis

. Veno-occlusive diseases

Causes of hemoptysis from large vessel diseases

Infectious diseases

Cardiovascular
diseases

Congenital
diseases

Neoplastic
diseases

Vasculitic
diseases

1.
. Bronchitis (acute or chronic)
. Bronchiectasis
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Abscess

. Fungal infection

. Parasitic infection

. Pneumonia

. Tuberculosis or nontuberculous

mycobacteria

. Arteriovenous malformation

. Bronchial artery aneurysm

. Bronchovascular fistula

. Congestive heart failure

. Pulmonary embolism or infarction

. Pulmonary hypertension

. Right-sided endocarditis

. Thoracic aortic aneurysm rupture or

dissection

. Septic pulmonary embolism

. Cystic fibrosis
. Pseudosequestration
. Pulmonary artery atresia or stenosis

. Bronchial adenoma
. Lung metastasis
. Primary lung cancer

. Behget disease/Hughes-Stovin

syndrome

. Lupus pneumonitis
. Takayasu arteritis
. Wegener's granulomatosis

Causes of hemoptysis from large vessel diseases
Others Chronic obstructive airway disease

Drug

Foreign body

latrogenic (Swan-Ganz catheter)
Interstitial fibrosis

Lung contusion

Pulmonary endometriosis
Trauma

© o N wDhRE

Dieulafoy's disease or the bronchus
10. Cryptogenic hemoptysis
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Based on the underlying disease, hemoptysis
is the result of several pathological mechanisms. The
causes of hemoptysis are divided into parenchymal
disease, airway disease, and vascular disease.
Hemoptysis originates from both great and small
blood vessel.*> Bleeding from small vessels is
caused by immunologic, cardiovascular vasculitis,
and coagulation disorders. Bleeding from large
vessels is often caused by tuberculosis (TB),
bronchiectasis, fungal infections, and malignancy
(Table 1).4

Massive hemoptysis may increase risk of
mortality up to 80% in untreated patients.” Various
studies have defined the range of massive
hemoptysis differently from 100 mL to more than
1000 mL in 24 hours.3#8 Initial estimation of blood
loss is frequently incorrect; therefore, hospitalized
patients' blood loss should be monitored daily. There
is a lack of universal consensus on the quantification
and severity of hemoptysis. National Respiratory
Referral Hospital, Persahabatan, using Busroh
Criteria for massive hemoptysis:

a) Coughing up blood =600 mL per 24 hours and
persisting under observation

b) Coughing up blood 2250 mL but <600 mL per 24
hours and hemoglobin (Hb) level <10 g/dL, with
ongoing bleeding

¢) Coughing up blood >250 mL but <600 mL per 24
hours, Hb level >10 g/dL and within 48 hours
conservative treatment the bleeding has not
stopped.®

Each case of massive hemoptysis does not
only depend on the quantity of blood loss but also on

the mechanism of the blood expulsion and the pre-
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existing pulmonary dysfunction. Death from asphyxia
occurs long before massive blood loss or before
hemorrhagic shock develops. This is mainly due to
low tracheobronchial volume (150-200 mL) so even
a small amount of blood loss can alter the balance of
gas exchange in the lungs.® In addition, the anatomic

dead space in the main airway is around 100-200 mL,

so the volume-based definition of massive
hemoptysis is more relevant and can be life-
threatening.1?

LUNG VASCULARIZATION

Lung organs have two pathways to supply
blood. Approximately 90-99% of gas exchange and
tissue perfusion is carried out by the pulmonary
arteries, and the remaining 1-5% is derived from the
bronchial arteries.®>#!! The pulmonary arteries
originate from the right ventricle and branch into
billions of pulmonary capillaries, and enclose the
alveoli to allow gas exchange. Meanwhile, the
bronchial arteries originate from the descending
aorta and are arranged parallel to the bronchi and
supply blood through its branches. The bronchial
arteries arise from the aorta or intercostal arteries.
Bronchial arteries are part of the systemic circulation
with high resistance and low capacitance system.
The bronchial arteries receive approximately 2% of
cardiac output (Figure 1).24511
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Figure 1. Schematic of blood supply in the lung*?

60

Bronchopulmonary anastomoses connect the
bronchial and pulmonary arteries at the level of
alveoli and respiratory bronchioles. Blood drainage in
bronchial arteries occurs due to the passage of blood
from the bronchial veins to the right atrium and from
the pulmonary veins to the left atrium (Figure 1).41%13
Several disorders may damage this mechanism,
including:®
a) Hypoxic vasoconstriction.

b) Pulmonary artery thrombosis or
thromboembolism.

c) Vasculitis.

d) Chronic inflammatory or malignant disease.

e) Pulmonary vascular malformations.

In this condition, compensation occurs in the
pulmonary arteries resulting in dilatation of the
bronchial arteries and their anastomoses. Thus, the
percentage of cardiac output flowing through the
bronchial arteries increases.!! In pulmonary disease
conditions such as systemic hypoxemia, alveolar
hypoxia, pulmonary infarction, and various chronic
inflammations in the chest cavity, the bronchial
arteries dilate to supply oxygenated blood to the
ischemic area. The walls of the bronchial arteries are
thinner and more fragile, as well as the burden of
systemic arterial pressure and disturbances due to
chronic disease may lead to tearing or bleeding from
the airways, manifesting as hemoptysis.>*1!

The intensity of coughing and the amount of
expelled blood in each patient vary depending on the
degree of pulmonary impairment or the impact of the
underlying disease and the type of blood circulation
involved.*

Study showed that about 90% of hemoptysis
originates from the bronchial arteries, about 5% from
the pulmonary arteries, and the other 5% from non-
bronchial systemic arteries.?~* When bleeding occurs
between the three locations, sensory receptors can
be irritated via afferent nerves from the cough reflex,
namely cranial nerves V, X, Xll, and superior
laryngeal nerves. Then through the efferent nerves,
including spinal nerves and recurrent laryngeal
larynx, the blood is expelled with or without other
secretions.®
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PATHOPHYSIOLOGY OF HEMOPTYSIS IN
TUBERCULOSIS

In lung tuberculosis (TB), several mechanisms
can induce hemoptysis. Hemoptysis occurs in both
active and inactive lesions and depends on the size.!
Proliferation and enlargement of bronchial arteries
can be found in pulmonary infections such as
bronchiectasis, pneumonia, and tuberculosis. So it
can be concluded that bronchial arteries have an
important role in lung infection.!!

Infection by Mycobacterium tuberculosis is one
of the most common causes of hemoptysis
worldwide. Hemoptysis in the presence of TB is
primarily caused by several etiopathologies,
including bronchiectasis, aspergillomas, broncholiths,
reactivation of TB, scar carcinoma, chronic bronchitis,
pulmonary cavity’s colonization, and vascular
abnormalities such as pseudoaneurysms.'t* In
active infection, cavitary lesion with inflammation
may cause bronchial and alveolar ulceration that
leads to necrotizing and erosion surrounding
bronchial and alveolar blood vessels.*!

Post TB
hypervascularization, cavitary lesion, dilated

sequelae with ectasis,

bronchial blood vessel, and collateral anastomosis is
usually found in inactive TB with hemoptysis.! In
sequalae of TB infection, hemoptysis results from
remodeling of lung parenchymal and vasculature.
Recurrent or chronic infection and inflammation lead
to permanent damage and dilatation not only on the
bronchial lumen but also its arteries. Infection and/or
inflammation presented in normal anastomoses
between bronchial and pulmonary blood vessels
become larger resulting in heavier blood flow through
dilated bronchial arteries. Thus, the bronchial
vessels become hypertrophied and ectatic. The new
and collateral blood vessel made by angiogenic
growth factors namely vascular endothelial growth
factor (VEGF) is thin walled which is more prone to
rupture. Hypervascularity, structural disturbances,
and infection exposure in blood vessel make it more
prominent to bleeding.*®

Tuberculous cavities usually develop from
caseous lesions that have liquefied and necrotic.

J Respir Indo Vol. 43 No. 1 January 2023

Most of the cavities have collagen and spongy tissue
on the inner and outer layers, and there is granulation
tissue and capillaries between them. There is an
incomplete thrombosis of the central vein, which can
easily be affected by TB infection and cause
hemoptysis. Pulmonary TB lesions can usually block
blood vessels that carry blood at high pressure,
causing damage and rupture of Rasmussen's

aneurysm.6

- g oy
Figure 2. Rasmussen's Aneurysm?*+18

Rasmussen's aneurysm was discovered by a
Danish doctor named Fritz Valdemar Rasmussen.
Rasmussen aneurysms have been described as
pulmonary vessels penetrating the cavity wall of
pulmonary TB, with aneurysmal enlargement
occurring in 5% of patients with chronic cavitary
tuberculosis (Figure 2). Cavities in pulmonary TB are
formed due to the mechanism of TB
immunopathogenesis which causes granulation
tissue to form cavities. The inner walls of blood
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vessels (adventitia and media) around the cavity are
also coated with a layer of fibrinogen leading to
thinning of the vessel wall and subsequent aneurysm
formation and rupture leading to hemoptysis.1#416-20

Frailty of the bronchial and pulmonary artery
walls is caused by granulation connective tissue
replacing the tunica media and adventia. Then over
time, itis replaced by a layer of fibrin, causing erosion
of the arterial wall, resulting in a pseudoaneurysm. At
this time, nutritional intake begins to be disturbed,
resulting in hypoxic vasoconstriction mechanisms,
intravascular thrombosis and edematous
compression. This condition may lead to massive
hemoptysis. Under normal conditions, an increase in
intraarterial pressure can be compensated by the
body. However, in chronic inflammatory conditions
such as pulmonary TB there is an increase in
pulmonary artery pressure,'417-19

Hemoptysis may occur due to increased
pulmonary artery pressure or compensation through
the bronchial arteries. When the pulmonary artery
pressure increases, the bronchial arteries dilate so
that their thinner and more fragile surfaces are more
susceptible to rupture or tear. Hemoptysis ranks
second as one of the causes of death in patients with
pulmonary tuberculosis. Death in hemoptysis is often
caused by asphyxia, hemorrhagic shock, or both, so
hemoptysis should not be underestimated.
Pulmonary tuberculosis with hemoptysis can also
increase the risk of TB transmission due to a greater
bacterial load. In addition, hemoptysis can also
cause  complications, including pulmonary
atelectasis. Rasmussen's aneurysm is a rare
sequela of pulmonary tuberculosis but may result in

life-threatening condition of hemoptysis. 41617

BRONCHIECTASIS

Bronchiectasis is an abnormal dilatation in
bronchus and bronchioles caused by destruction of
bronchial cartilage due to recurrent infection. Fibrosis
of lung tissue also leads to bronchiectasis. Repeated
bacterial infection leads to change in the surrounding
bronchial arteries, hypertrophy, distortion, aneurysm
formation, pulmonary vascular anastomosis, fistula
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formation or increased vascularization. Any of the
above arterial rupture can cause massive, rapid, and
fatal hemoptysis.>1%2

In patients with bronchiectasis, hemoptysis is
caused by hypertrophy of the bronchial arteries
resulting in rupture of the bronchial arteries into the
bronchial lumen. The bronchial arteries are branches
of the thoracic aorta which possess higher systemic
pressure than the pulmonary vessels. Normally, the
bronchial arteries are present in the bronchi. In
bronchiectasis, the pulmonary artery remains patent
but as the disease progresses a thrombus form in the
pulmonary artery. Then, recanalization occurs
through bronchopulmonary anastomoses with
dilated bronchial arteries. The modality for
diagnosing  bronchiectasis is  high-resolution
computed tomography (HRCT), showing ectasis in
the bronchi and fusion of the bronchial arteries or the
"signet-ring sign” (Figure 3).2!

Figure 3. Signet ring signs from HRCT??

LUNG CANCER

Lung neoplastic lesions causing hemoptysis
are divided into primary and metastatic lesions.
Symptoms of hemoptysis in lung cancer patients are
estimated to be 7-35%. Approximately 20-60% of
primary lung cancer patients will eventually develop
symptoms of hemoptysis, and 3% of them die due to
massive hemoptysis. Hemoptysis in lung cancer
metastases occurs only if the lesion is located in the
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endobronchial lumen.%23

Hemoptysis is generally divided into massive
and sub-massive (non-life-threatening) hemoptysis.
The incidence rates of massive and sub-massive
hemoptysis are 3.3% and 16%, respectively.
Massive hemoptysis usually depends on the type
and location of the tumor. Massive hemoptysis is
often caused by squamous cell tumors located in a
central area or major airway. In sub-massive
hemoptysis, there is no known cause yet. Sub-
massive hemoptysis is more common in about 98%
of cases. In contrast to squamous cell carcinoma
(SCCQC), this type of adenocarcinoma cancer often
originates in the peripheral areas. Hu et al (2013)
showed that central lesions of lung tumors with
symptoms of hemoptysis had the worst prognosis. It
is because the tumor's location is easier to invade
large blood vessels, although it is usually easier to
detect with simpler investigations.2*

Nichols et al (2012) stated that hemoptysis and
SCC were significantly related. In terms of
histological cell types, SCC is a type of tumor that
often forms cavities and then invades blood vessels,
cutting off blood supply and causing ischemic
necrosis. However, SCC can fatally invade large
blood vessels because of its central location.?42°

Therefore, SCC is contraindicated with
bevacizumab therapy due to the inhibition of vascular
endothelial growth factor (VEGF), which can lead to
more frequent of hemoptysis. From the analysis
results, VEGF expression, extra-tumor microvessel
density (MVD), tumor necrosis, vascular invasion,

and coagulation function described vascular invasion.

All are important mechanisms of hemoptysis in lung
adenocarcinoma. It can be concluded that the cancer
cells in lung cancer patients with hemoptysis
symptoms are more likely to invade other organs. In
addition, hemoptysis can also be used as an
independent prognostic factor with poor outcomes in
lung cancer patients.?42°

PULMONARY MYCOSES

Pulmonary  mycoses  with  hemoptysis
symptoms include aspergillosis, coccidioidomycosis,
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and pulmonary histoplasmosis. Angioinvasion of
fungal elements can cause structural damage to
parenchymal and blood vessels, causing pulmonary
infarction and bleeding. Aspergillosis is a type of
pulmonary mycoses that often causes hemoptysis
and it is estimated that 90% of people with
aspergillosis have experienced at least one episode
of hemoptysis in their lifetime. Hemoptysis is the
most common symptom manifestation in patients
with aspergilloma with an incidence rate of about 50-
90%. The condition is rare but can be mild to life-
threatening. The estimated mortality rate from
massive hemoptysis is 38%. The dilated bronchial
artery or intercostal artery is often surrounded by the
cavity, which is highly susceptible to rupture and
leads to massive bleeding.t*12!

The pathogenesis of hemoptysis in pulmonary
aspergillosis is local vascular invasion of the
preexisting lung cavity and cystic spaces by
Aspergillus fumigatus. Collateral vessels are formed
between the bronchial and systemic arteries of the
chest wall. The anastomosis causes an increase in
blood supply to the infected tissue and mechanical
friction between the fungus ball and the walls of the
blood vessels around the cavity can be a
predisposing factor for massive hemoptysis. The
pathogenesis of hemoptysis in patients with
pulmonary histoplasmosis and coccidiomycosis are
through calcification of local Ilymph nodes.
Calcification causes erosion of adjacent vascular
vessels such as the bronchial arteries and
surrounding tissues. Other several mechanisms of
hemoptysis in fungal lung infections include 1)
release of endotoxin by fungi accompanied by
hemolytic material and 2) the length of the
destructive process in the lungs due to infection in
the pulmonary arteries causes prolonged
inflammation so that the pulmonary arteries are
always open.126:27

CONCLUSIONS

Hemoptysis must be distinguished from
bleeding from organs other than the lungs
(pseudohemoptysis). Mostly caused by a collapse of
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the bronchial circulation due to the formation of

bronchopulmonary anastomoses as a compensatory

mechanism for increased pulmonary intraarterial

pressure. Underlying lung disease may be the basis

for the different mechanisms and pathophysiology of

hemoptysis.

Treatment strategies can change

according to the etiology, and the primary types of

treatments

include medical management,

embolization, and surgery.

ACKNOWLEDGMENTS

None.

CONFLICT OF INTEREST

None.

FUNDING

None.

REFFERENCES

1.

64

Sutanto YS, Yofi I. Hemoptisis. In; Rasmin M,
Jusuf A, Amin M, Nawas MA, Rai IBN, Yunus F,
et al., editors. Buku Ajar Pulmonologi dan
Kedokteran Respirasi Buku 2. 1st ed. Jakarta:
Ul Publishing; 2018. p. 299-329.

Blasi F, Tarsia P, Webb A, Angus D, Finfer S,
Gattinoni L, et al. Pathophysiology and causes
of haemoptysis. In: Webb A, Angus D, Finfer S,
Gattinoni L, Singer M, editors. Oxford Textbook
of Critical Care. 2nd ed. London: Oxford
University Press; 2016. p. 1-11.

Ittrich H, Bockhorn M, Klose H, Simon M. The
diagnosis and treatment of hemoptysis. Dtsch
Arztebl Int. 2017;114:371-81.

Larici AR, Franchi P, Occhipinti M,
Contegiacomo A, Ciello A, Calandriello L, et al.
Diagnosis and management of hemoptysis.
Diagn Interv Radiol. 2014;20:299-309.
Bandele TR, Ojudu OL, Afolabi DM. A study of
the pathophysiology , causes and management
of hemoptysis with emphasis on differential
diagnosis and appropriate management. Int Sch
Journals. 2015;3:215-7.

10.

11.

12.

13.

14.

15.

16.

Bhatta DR, Singh T, Gokhale S. Hemoptysis : is
it tuberculosis? Int J
2012;1:63-7.

Gagnon S, Quigley N, Dutau H, Delage A, Fortin

Infect Microbiol.

M. Approach to hemoptysis in the modern era.
Can Respir J. 2017;

Dagenais L, Materassi M, Desnous B, Vinay M-
C, Doussae A, Sabeh P, et al. Superior
performance in prone in infants with congenital
heart disease predicts an earlier onset of
walking. J Child Neurol. 2018:1-7.

Swidarmoko B. Batuk darah. In: Swidarmoko B,
Susanto AD, editors. Pulmonologi intervensi
dan gawat darurat napas. Jakarta: Fakultas
Kedokteran Universitas Indonesia; 2010. p. 28—
53.

Lordan JL, Corris  PA.
Assessment and management of massive
haemoptysis. Thorax. 2003;58:814-9.

Walker CM, Rosado-de-christenson ML,
Martinez-jiménez S, Kunin JR, Wible BC.
Bronchial

Gascoigne A,

arteries:  anatomy,  function,
hypertrophy, and anomalies. RadioGraphics.
2015;35:32-49.

Haworth SG, Rabinovitch M.
circulation. In: Anderson RH, Baker EJ, Penny
D, Redington AN, Rigby ML, Wernovsky G,
editors. Paediatric Cardiology. Third.
Philadelphia, USA: Elsevier; 2010. p. 117-41.
Bhalla AS, Goyal A, Guleria R, Gupta AK. Chest

tuberculosis : Radiological review and imaging

Pulmonary

recommendations. 2015;25.

Rajamannar K V., Kilaru H, Aravelly S, Gudipati
AR, Kilaru SC. Massive hemoptysis from
Rasmussen’s aneurysm in active pulmonary
tuberculosis; A case report of successful
treatment with bronchial artery embolization.
Respir Med Case Reports. 2017;22:277-9.
Kusumastrini YDS, Permatasari A. Bronchial
Arteries Embolization in Tuberculosis-Related
Recurrent Hemoptysis with Complete Right
Lung Atelectasis: A Case Report. J Respirasi.
2022;8:33.

Tan S, Sun D, Zzhang T, Li Y, Cao Y, Njire MM,
et al. Risk factors for hemoptysis in pulmonary

J Respir Indo Vol. 43 No. 1 January 2023



Nama penulis pertama: judul pendek dalama Bahasa Indonesia maksimal 140 karakter (termasuk spasi)

tuberculosis patients from southern china: a
retrospective study. J Tubercuosis Res.
2014;2:173-80.

17. Tiwari VK, Bansal S, Kumar A, Kumar A.
Rasmussen’s aneurysm: rare cause for
massive hemoptysis in pulmonary tuberculosis
patients. Int J Adv Integ Med Sci. 2016;1:36—7.

18. Sapra R, Sharma G, Minz AK. Rasmussen’s
aneurysm: A rare and forgotten cause of
hemoptysis. Indian Heart J. 2015;67:S53-6.

19. Peghini GE, Lépez Y LA, Penalver PC, Morales
RR. Rasmussen’s pseudoaneurysm in a patient
with a history of pulmonary tuberculosis. Arch
Bronconeumol. 2015;51:96-7.

20. Giraldo-Montoya AM, Rodriguez-Morales AJ,
Hernandez-Hurtado JD, Lopez-Salazar A,
Lagos-Grisales GJ, Ruiz-Granada  VH.
Rasmussen aneurysm: A rare but not gone
complication of tuberculosis. Int J Infect Dis.
2018;69:8-10.

21. JinF, LiQ,BaiC,Wang H, Li S, Song Y, et al.
Chinese Expert Recommendation for Diagnosis
and Treatment of Massive Hemoptysis.
Respiration. 2020;99:83-92.

22. Kimmig L, Bueno J. Dilated bronchi: how can |
tell? Ann Am Thorac. 2017;14:807-9.

23. Razazi K, Parrot A, Khalil A, Djibre M, Gounant
V, Assouad J, et al. Severe haemoptysis in
patients with nonsmall cell lung carcinoma. Eur
Respir J. 2015;45:756—64.

24. Hu P, Wang G, Cao H, Ma H, Sui P, Du J.
Haemoptysis as a prognostic factor in lung
adenocarcinoma after curative resection. Br J
Cancer. 2013;1609-17.

25. Nichols L, Saunders R, Knollmann FD. Causes
of death of patients with lung cancer. Arch
Pathol Lab Med. 2012;136:1552-7.

26. Kousha M, Tadi R, Soubani AO. Pulmonary
aspergillosis: A clinical review. Eur Respir Rev.
2011;20:156-74.

27. Shah R, Vaideeswar P, Pandit SP. Pathology of
pulmonary aspergillomas. Indian J Pathol
Microbiol. 2008;51:342-5.

J Respir Indo Vol. 43 No. 1 January 2023



