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ABSTRACT. Background. Hemoptysis is uncommon
in pediatric practice. We reviewed 10 years of experience
with hemoptysis in a tertiary pediatric hospital to identify patient characteristics and predictors of mortality.
Methods. Patients were divided into four age groups
(0 to 5, 6 to 10, 11 to 20, and >20 years). Hemoptysis was
defined as mild (<150 mL/day), large (150 to 400 mL/day),
or massive (>400 mL/day). Fever was defined as 38.5°C.
Results. A total of 228 patients (115 males and 113
females) with 246 episodes of hemoptysis were identified and grouped according to primary diagnosis. There
were 149 patients in the cystic fibrosis (CF) group, 37 in
the congenital heart disease (CHD) group, and 42 in the
Other group. Age was significantly higher in the CF
group compared with the CHD and Other groups. Length
of stay was significantly prolonged in the CF group compared with the Other group. The overall mortality was
13%. After initial analysis, mortality predictors were age,
amount of hemoptysis, receipt of blood products, and
fever. After stratification, we found: 1) in the >20-year
age group, there was a difference in mortality when
comparing CF patients with CHD patients; 2) for patients
who received blood products, there were differences in
mortality in patients with CF, CHD, and Other diagnoses; 3) for patients who received blood, there were
differences in mortality only for the 0- to 5-year age
group; and 4) the amount of hemoptysis was predictive
for mortality only in CHD patients.
Conclusions. Hemoptysis presented in young adult
CF patients and in adolescent CHD patients. Young adult
CF patients with hemoptysis had a higher risk of mortality compared with young adult CHD patients. The
amount of hemoptysis predicted mortality only for CHD
patients. Receiving blood products was predictive of mortality for all patients. Pediatrics 1997;100(3). URL: http://
www.pediatrics.org/cgi/content/full/100/3/e7; hemoptysis,
retrospective studies, pediatrics, mortality, outcome.
ABBREVIATIONS. CF, cystic fibrosis; CHD, congenital heart
disease.

H

emoptysis is defined as the expectoration of
blood derived from the lungs or bronchial
tubes as a result of pulmonary or bronchial
hemorrhage.1 Hemoptysis is a relatively uncommon
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but potentially serious problem in children.2–5 It has
become increasingly frequent in cystic fibrosis (CF)
patients,6,7 and is less commonly associated with tuberculosis, bronchiectasis, and other infections.8 –10
The sudden presentation of hemoptysis requires the
clinician to have adequate knowledge to make effective patient care decisions. Treatment of hemoptysis
includes taking medical conservative noninvasive
measures at presentation.11–14 If these measures are
not effective, then more aggressive measures are utilized, including radiological invasive maneuvers and
surgical approaches.15–17 Mortality rates in the adult
series range from 11% to 85% with medical treatment,9,11–13,17–21 and from 0% to 50% with surgical
treatment.9,11,13,17–23 Mortality rates in studies of children range from 0% to 32%.4,6,12
The purpose of this study was to review 10 years
of experience with hemoptysis in a tertiary pediatric
hospital to identify patient characteristics and predictors of mortality.
METHODS
We conducted a retrospective chart review of all patients who
were admitted to Texas Children’s Hospital (a referral and teaching hospital with 456 licensed beds) between 1980 and 1990 and
who were discharged with a diagnosis of hemoptysis. Demographic data including sex, age, and race were collected, as well
the number of episodes, amount of hemoptysis, length of hospital
stay, mortality, and clinical variables such as presence of fever and
need for blood products.
We stratified patients by age: 0 to 5 years, 6 to 10 years, 11 to 20
years, and .20 years. The amount of hemoptysis was recorded
from the charts and transformed to a milliliter equivalent (ie, 1
cup 5 240 mL), then the episodes of hemoptysis were stratified
according to the amount of blood expectorated in three groups:
mild, ,150 mL/day; large, between 150 and 400 mL/day; and
massive, .400 mL/day. The need for blood products (packed red
blood cells, fresh frozen plasma, platelets concentrate, and cryoprecipitate) was also recorded for each episode of hemoptysis.
Patients were compared based on primary diagnosis (CF, congenital heart disease [CHD], and Other), and variables (including
presence of fever [axillary temperature $38.5°C] and need for
blood products) were selected for stratified analysis. To avoid
problems with multiple comparisons, we used an a priori cut-off
value of P , .0001. Statistical analyses were performed using
analysis of variance when comparing continuous variables between multiple groups and x2 test (and Fisher’s exact test when
necessary) for categorical data.

RESULTS

A total of 228 patients divided into three main
categories of primary diagnosis (CF, CHD, and
Other) were identified during the 10-year study period (Table 1). The racial composition was AfricanAmericans, 21; Asians, 2; Caucasians, 186; and Hispanics, 19. The age, sex, and length of stay for the
three categories are shown in Table 2. Patient distri-
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Etiology of Hemoptysis

TABLE 1.

Diagnosis

Number of Patients

Cystic fibrosis
Congenital heart disease
Ventricular septal defect
Truncus arteriosus
Complex cyanotic heart disease
Transposition of the great arteries
Unspecified
Atrioventricular canal
Tetralogy of fallot
Other
Pneumonia
Neoplasm
Unknown
Sepsis
Tuberculosis
Vasculitides
Tracheobronchitis
Nasopharyngeal bleeding
Pulmonary hemorrhage
Pulmonary hypertension
Pulmonary hemosiderosis
Pulmonary embolism
Cardiac disease
Arteriovenous malformation
Bronchiectasis
Lung contusion
Total

149
8
8
8
5
4
2
2
13
6
4
3
2
2
2
2
1
1
1
1
1
1
1
1
228

DISCUSSION

Demographics

TABLE 2.
Diagnosis

Gender
(Male/Female)

Cystic fibrosis
Congenital heart
disease
Other
Total

Age
Years

Range

Length of Stay
(Days)

73/76
18/19

21 6 7* (2–36)
14 6 11 (0.1–33)

13 6 10†
12 6 23

24/18
115/113

9 6 6 (0.1–19)
17 6 9 (0.1–36)

7 6 10
12 6 13

Values are mean 6 SD.
* P , .0001 vs congenital heart disease and other, using analysis of
variance.
† P , .005 vs other, using analysis of variance.

bution by age group was as follows: 0 to 5 years, 34;
6 to 10 years, 18; 11 to 20 years, 88; .20 years, 88.
Table 3 contains data regarding the number of hemoptysis episodes, receipt of blood products, and
fever status in relation to the diagnosis and age
groups.
A total of 29 (13%) of the 228 patients died: 12 from
TABLE 3.

the CF group, 8 from the CHD group, 9 from the
Other group. Predictors of mortality in the crude
analysis were age (P , .0001), amount of hemoptysis
(P , .000l), transfusion of blood products (P ,
.0001), and presence of fever (P , .0005). In the
.20-year age group, mortality was significantly
higher (P 5 .0009) only in the CF group, compared
with the mortality of patients in the CHD group.
Mortality was significantly higher in all of the groups
based on diagnosis: CF group, P 5 .001; CHD group,
P 5 .0005; Other group, P , .0001. Also, mortality
was significantly higher (P , .0001) in the 0- to
5-year age group that received blood products. In
relation to the amount of hemoptysis, this variable
was a predictor of mortality only in the CHD group
(P , .0001).
In the pediatric population, hemoptysis is an uncommon but potentially serious condition. The reported etiologic factors have varied throughout the
years, and CF is currently being noted more frequently. Hemoptysis is less commonly associated
with tuberculosis, bronchiectasis, and other infectious processes.
The results of this retrospective study of 228 patients indicate that the most important predictors of
mortality are age, amount of hemoptysis, receiving
blood products, and the presence of fever.
In this study, there was a slight male predominance. With respect to age, 78% of the episodes of
hemoptysis occurred in children .10 years old, reflecting the fact that this is a clinical condition most
commonly seen in older children, adolescents, and
adults.
CF patients experienced 68% of the hemoptysis
episodes, 93% of which occurred in patients .10
years of age. This is similar to previous reports in
which CF patients had an increased life expectancy,
with a consequent increase in the incidence of complications related to this disease (eg, bronchiectasis
and hemoptysis).6,10,24 CHD patients experienced 15%
of the hemoptysis episodes, 38% of which occurred
in children ,5 years of age and 51% of which occurred in patients .10 years of age. This bimodal
presentation is a reflection of the presence of hemoptysis and pulmonary hemorrhage in the neonate and

Hemoptysis and Clinical Variables
Diagnosis

Amount of hemoptysis
Mild (,150 mL/day)
Large (150 to 400 mL/day)
Massive (.400 mL/day)
Blood products
Yes
No
Fever ($38.5°C)
Yes
No

Age Group (Years)

CF*

CHD†

Other

0–5

6–10

11–20

.20

102
48
17

19
8
10

32
5
5

20
4
10

12
4
4

66
19
9

55
34
9

23
144

13
24

12
30

19
15

4
16

10
84

15
83

23
144

6
31

11
31

11
23

3
17

17
77

9
89

Numbers represent episodes of hemoptysis.
* Cystic fibrosis.
† Congenital heart disease.
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infant25,26 and the development later in life of pulmonary vascular hypertension and pulmonary venous
congestion with consequent hemoptysis.27,28 Patients
in the Other group experienced 17% of the hemoptysis episodes, 40% of which occurred in children ,5
years of age and 38% of which occurred in children
.10 years of age. Among the several etiologies of
hemoptysis in this group of patients, pneumonia was
the most frequent cause accounting for 31% of the
episodes. The presence of an infectious process (eg,
necrotizing pneumonia, tuberculosis, lung abscess,
infected bronchiectasis) leads to destruction of lung
parenchyma and erosion of blood vessels, resulting
in hemoptysis. Infections have been reported as the
most common etiology of hemoptysis in several
studies in children4,5 and adults.17–19,29 The results in
the present study are very similar, with infections
such as pneumonia, sepsis, tuberculosis, and tracheobronchitis representing 48% of the infections of
all the patients in the Other group (Table 1). It is
noteworthy that only two patients in this study were
identified with tuberculosis, a disease once considered to be a major cause of hemoptysis in children30
and one that may again become a significant health
problem in children.31,32
The present data show that the age of presentation
for CF patients in this study is comparable to that in
other series reported previously.6,12 Hemoptysis is a
relatively late complication of CF, primarily affecting
those patients who survive adolescence and young
adulthood.33 The age of presentation of the patients
in the CHD group and Other group was significantly
lower. This most likely reflects a different pathophysiology in relation to the primary cause of the
hemoptysis episode. Also, the patients with CF had a
significantly longer hospitalization compared with
the patients in the Other group and no difference
compared with the CHD group. This longer stay
reflects the chronic nature of these diseases (CF and
CHD) and the multitude of problems associated with
CF that prolong the hospitalization course and delay
the recovery process.34,35
The overall mortality rate of 13% in this study is
similar to that reported by Knott-Craig et al29 in a
study of 120 adult patients with massive hemoptysis
defined as .200 mL/day (an overall hospital mortality rate of 10%) and by Corey et al9 in a report of
59 adult patients (a mortality rate of 9% in those
patients with ,1000 mL/day of bleeding). The mortality rate is higher when the amount of hemoptysis
increases, according to several studies in children6,12
and in adults,17–19 with mortality rates from 23% to
36%. This correlation was significant in this study
only for the patients in the CHD group. Regarding
the relationship between specific diagnosis and mortality in patients with hemoptysis, the incidence of
mortality among the three diagnosis groups in this
study did not differ significantly. Several of the
adults series reported increased mortality in patients
with neoplasia compared with inflammatory lung
disease. In this study, 2 of 6 patients with a neoplasia
did not survive, and 3 of 15 patients with an inflammatory lung process did not survive.
In a study by Crocco et al,18 the authors reported

the results of 67 patients with massive hemoptysis
(48 had tuberculosis). The series included 3 patients
between 11 and 20 years of age and 10 patients
between 21 and 30 years of age. The authors mentioned that massive hemoptysis occurred in young
people, but the analysis did not show age as a significant factor for mortality because of the small
number of patients in the pediatric age group, with
death rates comparable in all ages groups. In the
present study, the stratification analysis showed that
age was a significant predictor of mortality in the
patients .20 years of age, with increased mortality
only in the CF group when compared with patients
in the CHD group. In a study by Stern et al,12 the
authors reported the prognosis of 38 CF patients
with massive hemoptysis. Their results showed no
significant differences in age at first episode of massive hemoptysis between survivors (28 patients;
mean age, 17 years) and nonsurvivors (10 patients;
mean age, 16 years). Another report, by Holsclaw et
al,6 that included 19 CF patients with massive hemoptysis also showed no differences in age at each
massive episode of hemoptysis between survivors
(13 patients; mean age, 18 years) and nonsurvivors (6
patients; mean age, 18 years).
Among the several specific interventions in patients with hemoptysis, transfusion of blood products is aimed to restore blood loss and to normalize
the hematocrit value and coagulation factors.3 The
findings in this study showed a higher mortality in
recipients of blood products in all three groups of
diagnosis, as well in the group of patients ,5 years
of age. This is similar to the results of Corey et al,9
which demonstrated a higher incidence of blood
transfusions among nonsurvivors compared with
survivors (72% vs 27%).
In conclusion, in this study of 228 patients, hemoptysis presented in young adult CF patients and in
adolescent CHD patients. Young adult CF patients
with hemoptysis had an increased risk of mortality
compared with young adults with CHD. The amount
of hemoptysis was predictive of mortality only for
the CHD group. Receipt of blood products was predictive of mortality for all groups.
ACKNOWLEDGMENTS
This research was funded by a grant from the Genevieve R.
McClelland Fund for Pediatric Intensive Care Research, the
Auxiliary to Texas Children’s Hospital.
We thank Pamela Kletke Berea for valuable editorial assistance.

REFERENCES
1. Hensyl W. Stedman’s Medical Dictionary. 25th ed. Baltimore, MD:
Williams & Wilkins; 1990:701
2. Firth JR. Pulmonary hemorrhage and massive hemoptysis. In: Chernick
V, Kendig EL Jr, eds. Kendig’s Disorders of the Respiratory Tract in Children. 5th ed. Philadelphia, PA: WB Saunders Company; 1990:966 –976
3. Bowman CM. Hemoptysis. In: Loughlin GM, Eigen H, eds. Respiratory
Disease in Children. Diagnosis and Management. Baltimore, MD: Williams
& Wilkins; 1994:201–205
4. Tom LWC, Weisman RA, Handler SD. Hemoptysis in children. Ann
Otol Rhinol Laryngol. 1980;89:419 – 424
5. Thompson JW, Nguyen CD, Lazar RH. Evaluation and management of
hemoptysis in infants and children. Ann Otol Rhinol Laryngol. 1996;105:
516 –520
6. Holsclaw DS, Grand RJ, Shwachman H. Massive hemoptysis in cystic
fibrosis. J Pediatr. 1970;76:829 – 838
7.

http://www.pediatrics.org/cgi/content/full/100/3/e7
Downloaded from pediatrics.aappublications.org at UNIV OF CHICAGO on May 29, 2013

3 of 4

7. Porter DK, Van Every MJ, Anthracite RF, et al. Massive hemoptysis in
cystic fibrosis. Arch Intern Med. 1983;143:287–290
8. Fabian MC, Smitheringale A. Hemoptysis in children: the hospital for
sick children experience. J Otolaryngol. 1996;25:44 – 45
9. Corey R, Hla KM. Major and massive hemoptysis: reassessment of
conservative management. Am J Med Sci. 1987;294:301–309
10. Public Health Service. Report of Task Force on Epidemiology of Respiratory
Diseases. Washington, DC: US Department of Health and Human Services, National Institutes of Health; 1980;81–2019
11. Bobrowitz ID, Ramakrishna S, Shim YS. Comparison of medical vs.
surgical treatment of mayor hemoptysis. Arch Intern Med. 1983;143:
1343–1346
12. Stern RC, Wood RE, Boat TF. Treatment and prognosis of massive
hemoptysis in cystic fibrosis. Am Rev Respir Dis. 1978;117:825– 828
13. Conlan AA, Hurwitz SS. Management of massive haemoptysis with the
rigid bronchoscope and cold saline lavage. Thorax. 1980;35:901–904
14. Magee G, Williams MH. Treatment of massive hemoptysis with intravenous pitressin. Lung. 1982;160:165–169
15. Uflacker R, Kaemmerer A, Neves C, Picon PD. Management of massive
hemoptysis by bronchial artery embolization. Radiology. 1983;146:
627– 634
16. Mattox KL, Guinn GA. Emergency resection for massive hemoptysis.
Ann Thorac Surg. 1974;17:377–383
17. Garzon AA, Gourin A. Surgical management of massive hemoptysis: a
ten-year experience. Ann Surg. 1978;187:267–271
18. Crocco JA, Rooney JJ, Fankushen DS, DiBenedetto RJ, Lyons HA. Massive hemoptysis. Arch Intern Med. 1968;121:495– 498
19. Conlan AA, Hurwitz SS, Kriege L, Nicolau N, Pool R. Massive
hemoptysis: review of 123 cases. J Thorac Cardiovasc Surg. 1983;85:
120 –124
20. Yang CT, Berger HW. Conservative management of life-threatening
hemoptysis. Mt Sinai J Med. 1978;45:329 –333
21. Yeoh CB, Hubaytar RT, Ford JM, Wyle RH. Treatment of massive

4 of 4

22.
23.
24.
25.

26.
27.
28.

29.

30.
31.
32.
33.
34.
35.

hemorrhage in pulmonary tuberculosis. J Thorac Cardiovasc Surg. 1967;
54:503–510
Garzon AA, Cerruti MM, Golding ME. Exsanguinating hemoptysis.
J Thorac Cardiovasc Surg. 1982;84:829 – 833
Sehhat S, Oreizie M, Moinedine K. Massive pulmonary hemorrhage:
surgical approach as choice of treatment. Ann Thorac Surg. 1978;25:12–15
Schuster SR, Fellows KE. Management of major hemoptysis in patients
with cystic fibrosis. J Pediatr Surg. 1977;12:889 – 896
Cole VA, Normand IC, Reynolds EO, Rivers RP. Pathogenesis of hemorrhagic pulmonary edema and massive pulmonary hemorrhage in the
newborn. Pediatrics. 1973;51:175–187
Esterly JR, Oppenheimer EH. Massive pulmonary hemorrhage in the
newborn. I. Pathologic considerations. J Pediatr. 1966;69:3–11
Haroutunian LM, Neill CA. Pulmonary complications of congenital
heart disease: hemoptysis. Am Heart J. 1972;84:540 –559
John S, Kejriwal NK, Ravikumar E, Bashi VV, Mohanty BB, Sukumar IP.
The clinical profile and surgical treatment of tetralogy of Fallot in the
adult: results of repair in 200 patients. Ann Thorac Surg. 1986;41:502–506
Knott-Craig CJ, Oostuizen JG, Rossouw G, Joubert JR, Barnard PM.
Management and prognosis of massive hemoptysis. J Thorac Cardiovasc
Surg. 1993;105:394 –397
Andosca JB, Foley JA. Nontuberculous hemoptysis. Int Clin. 1942;1:
153–158
Huebner RE, Castro KG. The changing face of tuberculosis. Annu Rev
Med. 1995;46:47–55
Starke JR. Tuberculosis in children. Curr Opin Pediatr. 1995;7:268 –277
Tabachnik NF. Surgical treatment and the patient with cystic fibrosis.
Surg Gynecol Obstet. 1981;152:837– 845
Panitch HB, Schidlow DV. Management of hemoptysis in cystic fibrosis.
Del Med J. 1987;59:95–98
Sweezey NB, Fellows KE. Bronchial artery embolization for severe
hemoptysis in cystic fibrosis. Chest. 1990;97:1322–1326

HEMOPTYSIS: A 10-YEAR RETROSPECTIVE STUDY
Downloaded from pediatrics.aappublications.org at UNIV OF CHICAGO on May 29, 2013

Hemoptysis: A 10-Year Retrospective Study
Jorge A. Coss-Bu, Ramesh C. Sachdeva, John T. Bricker, Gunyon M. Harrison and
Larry S. Jefferson
Pediatrics 1997;100;e7
DOI: 10.1542/peds.100.3.e7
Updated Information &
Services

including high resolution figures, can be found at:
http://pediatrics.aappublications.org/content/100/3/e7.full.htm
l

References

This article cites 31 articles, 9 of which can be accessed free
at:
http://pediatrics.aappublications.org/content/100/3/e7.full.htm
l#ref-list-1

Subspecialty Collections

This article, along with others on similar topics, appears in the
following collection(s):
Respiratory Tract
http://pediatrics.aappublications.org/cgi/collection/respiratory
_tract

Permissions & Licensing

Information about reproducing this article in parts (figures,
tables) or in its entirety can be found online at:
http://pediatrics.aappublications.org/site/misc/Permissions.xht
ml

Reprints

Information about ordering reprints can be found online:
http://pediatrics.aappublications.org/site/misc/reprints.xhtml

PEDIATRICS is the official journal of the American Academy of Pediatrics. A monthly
publication, it has been published continuously since 1948. PEDIATRICS is owned, published, and
trademarked by the American Academy of Pediatrics, 141 Northwest Point Boulevard, Elk Grove
Village, Illinois, 60007. Copyright © 1997 by the American Academy of Pediatrics. All rights
reserved. Print ISSN: 0031-4005. Online ISSN: 1098-4275.

Downloaded from pediatrics.aappublications.org at UNIV OF CHICAGO on May 29, 2013

