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Thrombocytopenic patients sl

with hematological malignancy who underwent
fiberoptic bronchoscopy are they really
under a significant hemorrhagic risk?
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Abstract

Background: Fiberoptic bronchoscopy (FOB) is a very important procedure in hematology clinics. Clinicians often
worry about thrombocytopenia before performing FOB because hemorrhagic complications may occur during and
after FOB. We have planned a retrospective study about hemorrhagic complications in thrombocytopenic patients
who underwent FOB and treated for hematological malignancy. In this study, we have analyzed hemorrhagic com-
plications, which are related to thrombocytopenia, in 114 adult patients who have hematologic malignancy and
underwent FOB between January 1, 2005 and October 20, 2015. The platelet counts of all the patients were below
100 x 107/L.

Results: The complications related to FOB were observed in 4 (3.5%) out of 114 patient. Three out of 4 the complica-
tions were related to hemorrhage. One out of these 3 patients who occured hemorrhage was in “no bleeding group”
according to BTS classification. The other 1 out of these 3 patients was in “mild bleeding” group. No bleeding was
observed during FOB in the third patient. Hemoptysis was observed after FOB in the third patient, it was not required
replacement and hemoptysis regressed spontaneously.

In this study, we categorized all the patients into three groups. The first group was comprised of 32 patients whose
platelet counts were between 0 and 30 x 10%/L. The second group was comprised of 47 patients whose platelets
counts were between 30 and 50 x 10%/L and lastly, the third group was comprised of 35 patients whose platelets
counts were between 50 and 100 x 10%/L. When we compared the groups to each other, there was no significant dif-
ference between these three groups in regards to occurrence of hemorrhagic complications. We observed that there
was no significant relationship between thrombocytopenia level and risk of hemorrhagic complications in thrombo-
cytopenic patients who underwent FOB.

Conclusions: In conclusion, this study demonstrated that FOB is safe procedures in thrombocytopenic patients if it is
performed in multidisciplinary centers by experienced pulmonologists.
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Background

Patients with hematologic malignancy often are exposed
to infectious events during chemotherapeutic treat-
ment periods. Clinicians frequently use fiberoptic
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detected by imaging methods. This methods have more
importance especially during high-risk febrile neutro-
penia management. In addition, these patients gener-
ally have poor prognosis, they are often hypoxic and
severely thrombocytopenic. Therefore, these conditions
limit bronchoscopic techniques in these patients [1-5].
Thrombocytopenic patients who underwent FOB have
risk of hemorrhagic complication and it is important
for clinicians [6-8]. There is no international consensus
on how to manage thrombocytopenic patients who the
candidate FOB. Platelet counts which are safe for bron-
choscopic techniques in thrombocytopenic patients are
differential according to clinicians’ own experiences or
experts’ opinions. This situation also occurs in different
guidelines. To give an example, according to the British
Thoracic Society (BTS), Platelet counts which are safe for
bronchoscopy are 20 x 10°/L. On the contrary, the safe
platelet counts are 50 x 10°/L according to the Ameri-
can Society of Clinical Oncology [9, 10]. In addition to
that, the circulating platelet counts and platelet function
abnormalities also are reason in the development of hem-
orrhagic complications. Drugs, uremia, paraproteinemia,
and myeloproliferative diseases are the most common
causes of secondary platelet dysfunctions. Primary
thrombocyte dysfunctions are often related to hereditary
origin [11]. Patients with hematological malignancy who
candidate for FOB often have more comorbidities. These
patients are exposed to a lot of drugs. For all these rea-
sons, the management of these patients are very difficult.
When we analyzed the current data as a whole, it seems
that there are not enough studies on the management of
thrombocytopenic patients who candidates for FOB. To
get a consensus on this issues, prospective studies that
include a large number of patients are needed. In this
study, we investigated the hemorrhagic complications of
thrombocytopenic patients who were treated for hema-
tological malignancy and underwent FOB.

Methods

In the beginning, we determined 150 patients with hema-
tological malignancy who underwent FOB, between 2005
and 2015 retrospectively. However, we excluded 36 of
these patients because their platelet counts were above
100 x 10°/L. Inclusion criteria were defined as being
older than 18 years of age, having a hematological malig-
nancy (may be of lymphoid or myeloid origin), having a
platelet count below 100 x 10°/L, and having history of
bronchoscopic procedure in our center. Exclusion cri-
teria were defined as having thrombocytopenia due to
Disseminated Intravascular Coagulation (DIC) and hav-
ing history of using anti-platelet drugs (acetylsalicylic
acid, clopidogrel etc.) within 5 days before bronchoscopy.
The patients were not investigated for the detection of
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diseases causing primary platelet dysfunction. The pres-
ence of diseases that may cause bleeding diathesis other
than disseminated intravascular coagulation (liver dis-
ease, uremia etc.) were not included in the exclusion
criteria. FOB had performed to all patients in the bron-
choscopy unit by pulmonologists. The pulmonologists
had used the 11001BN1 KARL STORZ Flexible Bron-
choscope (Tuttlingen, Germany) and the PENTAX FB-
15P Fiber Optic Bronchoscope (France) on the patients
included in the study for bronchoscopic procedures.
Bronchoscopy team was composed of a pulmonolo-
gist, a chest disease resercher and a bronchoscopy unit
nurse. Patients’ vital parameters had been recorded by
the bronchoscopy team. We evaluated patients files ret-
rospectively, and we recorded necessary data (prothrom-
bin time, active partial thromboplastin time, INR value,
blood count, blood urea level before bronchoscpy, type of
bronchoscopic procedure, complications occurring dur-
ing the procedure, need of blood product of patients with
hemorrhagic complications). We classified the patients
who developed hemorrhagic complications during FOB
according to the BTS (British Thoracic Society) clas-
sification. IBM SPSS Statistics 22 package program was
used for statistical analysis. Categorical variables were
shown as “n” and percentage values. Fisher’s exact test,
chi-square test, and Fisher-Freeman-Halton test were
used for comparisons. The conformity of the data to the
normal distribution was determined by the Shapiro-Wilk
test. Variables that did not fit the normal distribution
were shown as median (minimum-maximum) values.
The Mann-Whitney U test was used to compare these
variables between the two groups. Finding “p < 0.05” was
considered statistically significant. The research insti-
tute’s committee approved study protocol on human
research. There were not ethical conflicts to disclose
between authors.

Results

In this study, platelet counts of all patients were below
100 x 10°/L. 30 (26.3%) out of 114 patients were female
and rest of the patients, which is 84 (73.7%), were male.
The median age of the patients were 48 (18—67) years.
The indications of FOB were isolated hemoptysis in 1
case, pulmonary infiltrates in 110 cases, and pulmonary
infiltrates accompanying hemoptysis in 3 cases. One hun-
dred one (89%) of the patients were febrile neutropenic.
The median period of febrile neutropenia was 11 (3-36)
days in febrile neutropenic patients. The mean platelet
counts of the patients were 46.1 ( 21.1) x 10°/L, and the
median platelet counts were 46.6 (4—90) x 10°/L before
performing the FOB. Since the vast majority of patients
were febrile, septic, and receiving cytotoxic chemother-
apy; thrombocyte transfusions had been performed to
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the patients whose are platelet counts below 50 x 10°/L
one day before the procedure. 86 (75%) of the patients
had been administered platelet transfusion before the
procedure. We seperated into groups to the patients in
terms of the input platelet counts, bronchoscopic tech-
niques, complications, PT (prothrombin time), INR, and
blood urea levels. The limit values of groups were 17 s
for PT, 1.5 for INR, and 50 mg/dl for blood urea. Pulo-
monologists had performed only bronchoalveolar lav-
age to 106 patients; bronchoalveolar lavage and brush
swab to 3 patients; bronchoalveolar lavage and mucosal
biopsy to 4 patients; bronchoalveolar lavage, brush swab,
and mucosal biopsy to 1 patient. Three (2.6%) of the
complications were related to hemorrhage. Supraven-
tricular tachycardia had developed in one (0.08%) of the
patients. Hemorrhagic complications that developed
during FOB were classified according to the BTS (Brit-
ish Thoracic Society) bronchoscopy guideline. Accord-
ing to BTS, hemorrhagic complications during FOB are
classified into 4 groups: no bleeding (traces of blood
with no need for continuous suctioning, bleeding stops
spontaneously), mild bleeding (continued suctioning of
blood from the airways, bleeding stops spontaneously),
moderate bleeding (intubation of the biopsied segment
with the bronchoscope into the wedge position, use of
adrenaline or cold saline to stop bleeding), and severe
bleeding (placement of bronchus blocker or catheter,
applying fibrin sealant, resuscitation, blood transfusion,
admission to critical care unit or death) [12]. One of the
patients who had developed hemorrhagic complications
was in the no bleeding group based on BTS classifica-
tion, 1 patient was in the mild bleeding group based on
BTS classification. After the procedure, spontaneously
regressed hemoptysis had been occurred in 1 patient.
Bleeding complication had developed in 3.33% (n = 1) of
the women and in 2.8% (n = 2) of men. There was no sig-
nificant difference in the incidence of bleeding complica-
tions between women and men (p = 1000). We seperated
the patients into groups according to the input platelet
counts. Platelet counts were 30 x 10°/L in the first group,
30-50 x 10°/L in the second group, and 50-100 x 10°/L
in the third group. There were bleeding complications in
1 (3.13%) out of the 32 patients in the first group and in
2 (4.26%) out of the 47 patients in the third group. There
was no significant difference between patients groups
according to input platelet counts (p = 0.624). There were
bleeding complications in 1 (9.99%) out of the 11 patients
whose PT value is above 17 s and in 2 (1.94%) out of the
103 patients whose PT value is below 17 s. There was no
significant difference between patients whose PT value of
> 17 s and < 17 s (p = 0.265). There was bleeding com-
plication in 1 (9.09%) out of the 11 patients whose INR
value of 1.5 and above, and 2 (1.94%) out of 103 patients
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whose an INR below 1.5. There was no significant dif-
ference between these two groups in terms of bleeding
complications (p = 0.265). We detected bleeding compli-
cations in 1 (9.09%) out of 11 patients whose blood urea
levels above 50 mg/dl and 2(1.94%) out of 103 patients
whose blood urea below 50 mg/dl. There was no sig-
nificant difference between patients whose blood urea
level > 50 mg/dl and < 50 mg/dl (p = 0.265). No other
disease that could cause bleeding diathesis was detected
in any of the patients with hemorrhagic complications
in the study. We evaluated the all patients according to
the type of performed procedure. There were bleeding
complications in 3 (2.83%) out of the 106 patients who
had undergone only bronchoalveolar lavage. The pulmo-
logists had performed bronchoalveolar lavage and brush
swab to 3 patients; bronchoalveolar lavage and mucosal
biopsy to 4 patients; bronchoalveolar lavage, brush swab
and mucosal biopsy to 1 patient; there was no complica-
tion related to the procedure in these groups. There was
no significant statistical difference between the patient
groups according to the type of procedure (P = 0.257).
In addition to, we compared the patients in terms of age,
febrile neutropenia duration. There was no significant
statistical difference in between these groups. The statis-
tical findings were shown in Tables 1 and 2.

Discussion

The importance of FOB has been increased in hema-
tology clinical practice day by day [13]. Clinicians must
examine the respiratory system in the initial evaluation of
febrile neutropenic patients and the clinicians frequently
use diagnostic bronchoscopic techniques for patients
who has febrile neutropenic and infiltrations in the their
lungs [14]. FOB technics are composed of invasive and
semi-invasive methods. Patients with hematological
malignancy who is planned to perform FOB are often
thrombocytopenic. This situation causes hesitation to
clinicians in terms of hemorrhagic complications. Studies
with large series had shown that the rate of hemorrhagic
complication due to FOB in patients who had normal
hemostasis was below 1% [15, 16]. In 1985, Papin et al.
had reported 24 patients who had platelet count were
below 60 x 10°/L and undergone transbronchial biopsy.
They detected endobronchial hemorrhage in 4 (6.2%)
patients. The mean platelet counts of the patients who
had developed hemorrhage were 20.6 x 10°/L + 10.8 x
10°/L, and the mean platelet counts of the patients who
had no hemorrhage were 32.4 x 10°/L + 17.1 x 10%/L.
There was no statistical significant difference [17]. In
1993, Weiss et al. had evaluated bone marrow transplant
recipients who had undergone FOB during the peri-
transplant period. In this study, there were 66 patients
who had been performed FOB and the researchers had
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Table 1 Comparisons between various groups in terms of hemorrhagic complications

Variable Hemorrhagic complication Hemorrhagic complication p value
present nonpresent
Gender
Female 1(3.33) 29 (96.67) 1000
Male 2(2.398) 82 (97.62)
immunosuppressive therapy
Receive 3(2.86) 102 (97.14) 1000
Not receive 0 (0.00) 9 (100.00)
Indication of bronchoscopy
Pulmonary infiltrates 3(2.73) 107 (97.27) 1000
iinfiltrates and hemoptysis 0 (0.00) 3(100.00)
Hemoptysis 0(0.00) 1(100.00)
Platelet replacement
Yes 3(3.49) 83(96.51) 1000
No 0(0.00) 28 (100.00)
Group according to platelet count
Platelet count 0-30 K/mm? 1(3.13) 31(96.88) 0.624
platelet count 30-50 K/mm? 0 (0.00) 35 (100.00)
platelet count 50-100 K/mm? 2(4.26) 45 (95.74)
PT (second)
PT>17 1(9.09) 10 (90.91) 0.265
PT<17 2(1.94) 101 (98.06)
INR
INR> 1.5 1(9.09) 10 (90.91) 0.265
INR< 1.5 2(1.94) 101 (98.06)
Urea (mg/dl)
Blood urea > 50 1(9.09) 10 (90.91) 0.265
Blood urea < 50 2(1.94) 101 (98.06)
intervention type
Only Bronchoalveolar lavage 3(2,83) 103 (97.17) 0.257
Bronchoalveolar lavage and brush swab 0(0.00) 3(100.00)
Bronchoalveolar lavage and mucosal biopsy 0 (0.00) 4 (100.00)
Bronchoalveolar lavage, brush swab and mucosal biopsy 0 (0.00) 1 (100.00)
BTS classification group
No evidence of bleeding 0 (0.00) 111 (100.00) <0.001
No bleeding 1(100.00) 0(0.00)
Mild bleeding 1(100.00) 0(0.00)
Table 2 Comparison of various groups in terms of hemorrhagic complications
Variable Hemorrhagic complication Hemorrhagic complication non- p value
present present
Age 55 (47-58) 48 (18-67) 0.295
Febrile neutropenia duration (days) 8.5 (7-10) 11 (3-36) 0.381
Processing input platelet count (k/mm?) 51 (23-60) 46.60 (5-91.6) 0.920
PT value before intervention (second) 13 (13-31) 13(9.7-24.7) 0356
INR value before intervention 13(1.3-2.6) 1.2 (0.8-2.08) 0.099

Blood urea value before intervention (mg/dl) 20 (18-59) 27 (5-110) 0.907
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determined the thrombocytopenia threshold as 100 x
10°/L for these patients. There were hemorrhagic com-
plications in 6 out of 58 patients with platelet counts <
100 x 10°/L. Out of these 6 patients who developed com-
plications, 4 of them had epistaxis and 2 of them had
hemoptysis. In this study, there was no evidence that Fob
procedures had increased endobronchial haemorrhage
in thrombocytopenic patients [18]. In 2015, Nandagopal
et al. had published the results of a study. They had shared
data of 150 thrombocytopenic patients who had under-
gone FOB. They had included 117 patients who had fol-
lowed up for malignancy in the study. The platelet counts
of the patients were below 100 x 10°/L. There were
FOB-related hemorrhagic complications in 10 patients
(%6). Nine patients were in the no bleeding group and 1
patient was in the mild bleeding group according to the
BTS classification. The statistical data had revealed that
bleeding after FOB was not related to platelet counts in
this study [19]. In our study, we detected FOB-related
bleeding findings in 3 out of 114 patients (2.6%). One
patient was in the mild bleeding group according to the
BTS classification, and one patient was in the no bleed-
ing group. In one patient, there was mild hemoptysis
related to FOB and it regressed after the FOB sponta-
neously. Need of blood product replacement was not
developed. We separated the patients into three groups
in terms of input platelet counts before FOB and com-
pared these groups in terms of hemorrhagic complication
rates. In first group, there were 32 patients whose plate-
let counts were between 0 and 30 x 10°/L. In the sec-
ond group, there were 47 patients whose platelet counts
were 30-50 x 10°/L, and lastly there were 35 patients
whose platelet counts were 50—100 x 10°/L. There was
no significant difference between these groups in terms
of hemorrhagic complications. When we analyzed the
patients who underwent FOB, there was no significant
correlation between the degree of thrombocytopenia and
the risk of hemorrhagic complications. Also, we com-
pared the patients according to prothrombin time, INR
value, blood urea level, and bronchoscopic procedures
(bronchoalveolar lavage, brush swab, mucosal biopsy
with forceps). There was no statistically significant dif-
ference between the groups in terms of hemorrhagic
complications. The results of our study were similar to
the previous studies. However, when we compared with
old studies, our study was especially important in terms
of the patients because the patients who included in this
study were homogeneous.

Other important point related to this subject was
the prophylactic thrombocyte replacement threshold
before FOB. In our study, clinicians had performed pro-
phylactic platelet transfusions to some patients whose
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platelet counts were below 50 x 10°/L. The reasons of
transfusions were that patients were febrile and aplasic.
The most important limitation of this study is that pro-
phylactic platelet transfusions were performed to some
of the patients before the procedure. The obtained data
in our study showed that there was no significant dif-
ference between thrombocytopenia degree and hem-
orrhagic complication rate. Up to date, there is no
international threshold value which is agreed upon for
prophylactic platelet replacement. In different cent-
ers, clinicians regard the recommendations of various
guides and experts’ opinions. To clarify this issue, there
are needed prospective studies whose include large
number patients. As a result, if FOB is performed in
multidisciplinary centers by experts, it is safe procedure
in terms of hemorrhagic complications in thrombocy-
topenic patients whose follow up due to hematological
malignant disease.

Abbreviations
FOB: Fiberoptic bronchoscopy; BTS: British Thoracic Society; INR: International
normalized ratio.

Acknowledgements
Not applicable.

Authors’ contributions

FY has full access to the data, take responsibility for their integrity, and has
the final responsibility for the decision to submit the paper for publication. All
authors are responsible for the study concept and design, analysis or interpre-
tation of data, drafting of the manuscript, and manuscript revision. All authors
read and approved the final manuscript.

Funding
No funds were used for the study.

Availability of data and materials
The datasets generated during and/or analysed during the current study are
available from the corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate

This study was planned in accordance with the Helsinki Declaration deci-
sions, patient rights regulation and ethical rules. After the approval of Uludag
University Faculty Of Medicine Clinical Research Ethics Committee with the
decision dated 03 November 2015 and numbered 2015-19/20, the research
was started.

Consent for publication
This article does not contain including individual details, images, or videos. All
authors agree on the publication permission and declare it.

Competing interests
The authors declare that they have no competing interests.

Author details

'Department of Rheumatology, University of Health Sciences, Basaksehir
Cam and Sakura City Hospital, Istanbul, Turkey. ?Department of Hematol-
ogy, Uludag University, Uludag University Faculty of Medicine, Bursa, Turkey.
*Department of Pulmonary Diseases and Tuberculosis, Uludag University,
Uludag University Faculty of Medicine, Bursa, Turkey.



Yildinm et al. The Egyptian Journal of Bronchology

(2022) 16:25

Received: 15 August 2021 Accepted: 22 April 2022
Published online: 10 May 2022

References

1.

Kontoyiannis DP (2013) Rational approach to pulmonary infiltrates in leu-
kemia and transplantation. Best Pract Res Clin Haematol 26(3):301-306
Pagano L, Caira M, Candoni A et al (2006) The epidemiology of fungal
infections in patients with hematologic malignancies. Haematologica
91:1068-1075

Azoulay E, Mokart D, Rabbat A et al (2008) Diagnostic bronchoscopy in
hematology and oncology patient with acute respiratory failure: prospec-
tive multicenter data. Crit Care Med 36(1):100-107

Saenghirunvattana S, Charoenpan P, Vathesatogkit P et al (1989) Use of
bronchoalveolar lavage to diagnose pulmonary infiltrates in immuno-
compromised hosts. J Med Assoc Thail 72(7):371-375

Stover DE, Zaman MB, Hajdu Sl et al (1984) Bronchoalveolar lavage in the
diagnosis of diffuse pulmonary infiltrates in the immunosuppressed host.
Ann Intern Med 101(1):1-7

Stahl DL, Richard KM, Papadimos TJ et al (2015) Complications of bron-
choscopy: a concise synopsis. Int J Crit IlIn Inj Sci 5(3):189-195

Ayers ML, Beamis JF Jr (2001) Rigid bronchoscopy in the twenty-first
century. Clin Chest Med 22:355-364

Yarmus L, Feller-Kopman D (2010) Bronchoscopes of the twenty-first
century. Clin Chest Med 31:19-27

Du Rans |, Munavvar M, Bennett J et al (2014) Quality standards for diag-
nostic flexible bronchoscopy in adults. Br Thorac Soc Rep. 6(5):10-11
Schiffer CA, Anderson KC, Bennett CL et al (2001) Platelet transfusion for
patients with cancer: clinical practice guidelines of the American Society
of Clinical Oncology. J Clin Oncol 19:1519-1538

Kenneth K, Marshall AL, Thomas JK et al (2010) Williams Hematology, 8th
edn. The McGraw — Hill Copmanies, New York

Du Rand IA, Blaikley J, Booton R, Chaudhuri N, Gupta V, Khalid S et al
(2013) British Thoracic Society guideline for diagnostic flexible bronchos-
copy in adults: accredited by NICE. Thorax 68:i1-i44. https://doi.org/10.
1136/thoraxjnl-2013-203618

Hardak E, Avivi |, Berkun L et al (2016) Polymicrobial pulmonary infection
in patients with hematological malignancies: prevalence, co-pathogens,
course and outcome. Infection 44(4):491-497. https://doi.org/10.1007/
s15010-016-0873-3

Yan CH, Xu T, Zheng XY et al (2016) Epidemiology of febrile neutropenia
in patients with hematological disease-a prospective multicentre survey
in China. Zhonghua Xue Ye Xue Za Zhi 37(3):177-182

Pue CA, Pacht ER (1995) Complications of fiberoptic bronchoscopy at a
university hospital. Chest 107:430-432

Surrat PM, Smiddy JF, Elliot RC (1976) Deaths and complications associ-
ated with fiberoptic bronchoscopy. Chest 69:747-751

Papin TA, Lynch JP 3rd, Weg JG (1985) Transbronchial biopsy in the
thrombocytopenic patient. Chest 88(4):549-552

Weiss SM, Hert RC, Gianola FJ et al (1993) Complications of fiberoptic
bronchoscopy in thrombocytopenic patients. Chest 104(4):1025-1028
Nandagopal L, Veeraputhiran M, Jain T et al (2016) Bronchoscopy

can be done safely in patients with thrombocytopenia. Transfusion
56(2):344-348

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Page 6 of 6

Submit your manuscript to a SpringerOpen®
journal and benefit from:

» Convenient online submission

» Rigorous peer review

» Open access: articles freely available online
» High visibility within the field

» Retaining the copyright to your article

Submit your next manuscript at » springeropen.com



https://doi.org/10.1136/thoraxjnl-2013-203618
https://doi.org/10.1136/thoraxjnl-2013-203618
https://doi.org/10.1007/s15010-016-0873-3
https://doi.org/10.1007/s15010-016-0873-3

	Thrombocytopenic patients with hematological malignancy who underwent fiberoptic bronchoscopy are they really under a significant hemorrhagic risk?
	Abstract 
	Background: 
	Results: 
	Conclusions: 

	Background
	Methods
	Results
	Discussion
	Acknowledgements
	References


