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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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1. Articles must be provided with a double copy, in English or Russian languages and typed or
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7. Please indicate last names, first and middle initials of the native authors, present names and initials
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8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
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9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Abstract.

Background: Pulmonary hemorrhage is a critical, life-
threatening complication of diverse pulmonary pathologies,
most commonly pulmonary tuberculosis, and often necessitates
emergent intervention. Conventional therapeutic modalities
yield inconsistent outcomes, whereas endobronchial valve
(EBV) placement has emerged as a promising, minimally
invasive alternative for achieving selective airway occlusion
and hemostasis.

Objective: To evaluate the clinical efficacy of EBV placement
compared with conventional conservative management in
patients presenting with pulmonary hemorrhage.

Methods: A comparative cohort study was conducted at the
National Center for Tuberculosis and Lung Diseases (Tbilisi,
Georgia), involving 17 patients who underwent EBV placement
and 26 patients treated conservatively. Outcomes assessed
included hemorrhage recurrence, survival, sudden hemorrhage-
related mortality, hematologic recovery, incidence of aspiration
pneumonia, duration of hospitalization, and health-related
quality of life (HRQoL) measured with the St. George's
Respiratory Questionnaire (SGRQ).

Results: Hemorrhage recurrence at 180 days was lower in the
EBV group (5.9%, 1/17) than in the control group (34.6%, 9/26;
> = 4.75, p = 0.042 by uncorrected y* p = 0.071 with Yates'
correction, not statistically significant at this sample size). The
180-day survival rate was higher in the EBV group (85.7%)
than in controls (54.3%). No sudden hemorrhage-related deaths
occurred in the EBV group, versus 5 of 26 (19.2%) in the
control group, although this difference did not reach statistical
significance (Fisher's exact test, p = 0.139).

Hematologic recovery improved significantly within the EBV
group over one month (hemoglobin, hematocrit, ESR, and
WBC all p<0.01), with the control group showing smaller or
non-significant within-group changes. Aspiration pneumonia
was less frequent in the EBV group (23.5% vs. 69.2%; %*>=6.86,
p=0.0088), and mean hospital stay was shorter (13.7 vs. 51.9
days; p<0.0001). SGRQ scores improved significantly in the
EBV group at 180 days (654 — 42.3, a 35.4% reduction;
p<0.001), with no significant change in the control group.

Conclusion: EBV placement is associated with reduced
hemorrhage recurrence, improved survival, fewer complications,
and better quality of life compared with conservative therapy in
patients with pulmonary hemorrhage, although the recurrence
and mortality comparisons should be re-verified statistically
before this is presented as a definitive finding.

Key words. Endobronchial valve, pulmonary hemorrhage,
hemoptysis, bronchoscopy, pulmonary tuberculosis, quality of
life.
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Introduction.

Pulmonary hemorrhage remains a formidable clinical
challenge, contributing significantly to morbidity and mortality
across a spectrum of pulmonary diseases, including tuberculosis,
malignancy, and bronchiectasis [1]. Lung diseases as a group —
pneumonia, tuberculosis, lung cancer, and chronic obstructive
pulmonary disease — account for roughly one in six deaths
worldwide and a similar share of disability-adjusted life years,
with tuberculosis alone responsible for an estimated 10 million
cases globally, of which approximately 480,000 are multidrug-
resistant [1]. In Georgia specifically, tuberculosis remains a
leading driver of hemorrhagic airway complications; national
notification data recorded 2,451 tuberculosis cases (all forms)
in 2019 — 2,169 of them incident cases, a notification rate of 66
per 100,000 population — with multidrug-resistant tuberculosis
accounting for an estimated 12% of new cases [2].

Massive pulmonary hemorrhage arises when pulmonary
pathology or mechanical injury combines with high pressure
in the bronchial and pulmonary vasculature and thinning of the
adjacent mucosa and vessel walls. Conservative management
alone is frequently inadequate for massive hemoptysis, which
carries a high mortality; bronchial artery embolization (BAE)
achieves immediate hemostasis in the majority of cases but
is limited by rehemorrhage, with recurrence reported in
approximately 20% of patients [3-5]. Surgical resection, while
potentially definitive, is frequently precluded by bilateral
disease, low pulmonary functional reserve, active infection, or
significant comorbidity [4].

Endobronchial valves (EBVs), originally developed for lung
volume reduction in emphysema, have shown potential for
selective occlusion of the bleeding airway segment to achieve
rapid hemostasis without the physiologic burden of surgery or
embolization [6-8]. Despite encouraging early reports, rigorous
comparative data on EBV placement versus conservative
management in pulmonary hemorrhage remain scarce, and
health-related quality of life — increasingly recognized as a
primary outcome in interventional pulmonology — has rarely
been assessed alongside clinical endpoints.

This study evaluates, for the first time in a Georgian cohort, the
impact of EBV placement on hemorrhage recurrence, survival,
hematologic recovery, complication rates, hospitalization
duration, and HRQoL in patients with pulmonary hemorrhage,
in comparison with conservative management.

Materials and Methods.

Study design and Setting:

A comparative cohort study was conducted at the National
Center for Tuberculosis and Lung Diseases (Tbilisi, Georgia).
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Patientsundergoing EBV placement were enrolled prospectively;
a comparison group treated conservatively during the same
period was identified and analyzed retrospectively.

Patient Selection:

EBV group — Inclusion criteria:

) Hemorrhage from the airway system (hemoptysis)
) Single-episode blood loss greater than 50 mL

° EBV placement performed

) Informed consent for participation

EBYV group — Exclusion criteria:

° Severe or hemodynamically unstable cardiovascular
conditions

. Anticoagulant use within 5 days prior to intervention

° Concurrent surgical resection performed

. Refusal to participate

Applying these criteria yielded an EBV group of 17 patients
(mean age 52.06 £+ 15.62 years, median 58; male 82.4%, n=14;
female 17.7%, n=3).

Control group — Inclusion criteria:

) Hemorrhage from the airway system (hemoptysis)
) Single-episode blood loss greater than 50 mL

° Conservative (non-interventional) treatment

° Informed consent for participation

Control group — Exclusion criteria:

° Severe or hemodynamically unstable cardiovascular
conditions

° Anticoagulant use within 5 days prior to admission

° Surgical resection performed

° Refusal to participate

This yielded a control group of 26 patients (mean age 44.85
+ 10.88 years, median 41; male 88.5%, n=23; female 11.5%,
n=3).

Interventions.

EBV placement: Valve placement was performed under
general anesthesia using both rigid (Friedel) and flexible
(Olympus, Pentax) bronchoscopes. Following endotracheal
intubation with an appropriately sized tube (typically N11-N13),
diagnostic bronchoscopy and airway sanitation were performed
to identify the bleeding segment and determine its caliber. An
appropriately sized EBV (Medlung Ltd.) was mounted on the
distal end of the flexible bronchoscope and advanced into the
target bronchus for deployment. Valve position and seal were
confirmed by direct visualization and instrument palpation,
followed by a final inspection of the tracheobronchial tree and
bilateral airway sanitation. To reduce the risk of early valve
dislodgement from coughing, patients were managed with a
gradual, controlled emergence from anesthesia, along with
analgesics and antitussive therapy. Patients were monitored in
the intensive care unit for 24 hours, underwent chest radiography
on post-procedure day 2, and were reassessed by bronchoscopy
at day 10.

Conservative management: Control-group patients received
standard pharmacologic hemostatic therapy and supportive care
(including bed rest, monitoring, and treatment of the underlying
pulmonary pathology) according to institutional protocol,
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without endoscopic or surgical intervention.
Data Collection:

For both groups, the following data were recorded:
hemorrhage etiology and laterality, maximum blood loss (mL/
day), hemorrhage recurrence at 180 days, overall survival and
sudden hemorrhage-related mortality, hematologic parameters
(hemoglobin, hematocrit, erythrocyte sedimentation rate,
leukocyte and erythrocyte counts) at baseline and one month,
incidence of aspiration pneumonia, duration of hospital stay,
and HRQoL assessed with the SGRQ at baseline and 180 days
(6 months).

Statistical Analysis:

Survival was analyzed using the Kaplan—-Meier method with
Cox proportional hazards regression to estimate hazard ratios
(HR) and 95% confidence intervals (CI). Continuous variables
are presented as mean + standard deviation and were compared
using Student's t-test. Categorical variables were compared
using the y? test; where expected cell counts were small, Yates'
continuity correction or Fisher's exact test was applied. All
analyses were performed using IBM SPSS Statistics, Version
22.0 [9]. A two-sided p-value <0.05 was considered statistically
significant.

Results.

Baseline Characteristics:

In the EBV group, the underlying etiology of hemorrhage
was pulmonary tuberculosis in 88.2% (n=15) and malignancy
in 11.8% (n=2). Hemorrhage originated from the right lung in
76.5% (n=13), the left lung in 11.8% (n=2), and bilaterally in
11.8% (n=2). Comorbid conditions (hepatitis B or C, HIV, or
type 2 diabetes mellitus) were present in 11.8% (n=2). Mean
maximum blood loss was 288.24 + 67.38 mL/day.

In the control group, tuberculosis accounted for 96.2% (n=25)
of hemorrhage etiology and malignancy for 3.8% (n=1).
Hemorrhage was bilateral in 46.2% (n=12), left-sided in 34.6%
(n=9), and right-sided in 19.2% (n=5). Comorbid conditions
were present in 26.9% (n=7). Mean maximum blood loss was
336.94 £390.78 mL/day.

Hemorrhage Recurrence:

Recurrence within 180 days occurred in 1 of 17 EBV patients
(5.9%, attributable to valve displacement) compared with 9 of
26 control patients (34.6%). This difference was significant by
uncorrected 2 (x*=4.75, p=0.042) but did not retain significance
after Yates' correction for continuity (y?>=3.28, p=0.071).

Survival and Mortality:

The 180-day survival rate was 85.7% in the EBV group
compared with 54.3% in the control group (Figure 1). No
sudden deaths attributable to profuse hemorrhage occurred in
the EBV group, compared with 5 of 26 (19.2%) in the control
group; this difference did not reach statistical significance by
Fisher's exact test (p=0.139).

Cox proportional hazards analysis (control relative to EBV)
showed a consistent direction of effect favoring the EBV group
(Table 1; Figure 2), reaching statistical significance at the §-,
24-, and 52-week intervals (the 12-week interval did not reach
significance).
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Figure 2. Cox proportional hazard ratios for mortality (control vs. EBV) across follow-up intervals.
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Figure 3. SGRQ total score at baseline and 180 days, and mean improvement by domain (EBV group).



Table 1. Cox hazard ratios for mortality, control vs. EBV group, across follow-up intervals.

Follow-up interval Cox HR (95% CI), Control vs EBV P

8 weeks 5.276 (1.461-19.053) <0.05
12 weeks 2.955(0.916-9.531) NS

24 weeks 4.364 (1.594-11.952) 0.0331
52 weeks 4.767 (1.798-12.641) 0.0219

Table 2. Hematologic parameters at baseline and 1 month, EBV vs. control group.

# Blood parameter

1 Hemoglobin (Hgb), g/L 107.10 £ 15.14

within-group p 0.0001

2 |ESR, mm/h 44.21 +18.20 25.88 + 14.47
within-group p 0.0027

3 Hematocrit (HCT), % 3248 +£12.22 48.32 £ 15.61
within-group p 0.0024

4 Leukocytes (WBC), x10°L  12.36 +£4.33 6.45+2.31
within-group p <0.0001

5  Erythrocytes (RBC), x10'%/L  3.28 +2.33 3.45+2.55
within-group p 0.841 (NS)

Table 3. Incidence of aspiration pneumonia, EBV vs. control group.

Group Aspiration pneumonia, n (%)
EBYV group (n=17) 4(23.5%)
Control group (n=26) 18 (69.2%)

%2 = 6.8605, p = 0.0088

Hematologic Outcomes:

Hematologic parameters improved substantially within the
EBV group over one month (Table 2): hemoglobin rose from
107.10 £ 15.14 to 127.72 £ 12.13 g/L (p=0.0001), hematocrit
from 32.48 £ 12.22% to 48.32 + 15.61% (p=0.0024), ESR fell
from 44.21 + 18.20 to 25.88 + 14.47 mm/h (p=0.0027), and
WBC fell from 12.36 £ 4.33 to 6.45 + 2.31 x10°L (p<0.0001).
Erythrocyte counts did not change significantly (p=0.841).
In the control group, within-group changes over the same
period were smaller and did not reach statistical significance
for hemoglobin, hematocrit, or WBC (all p>0.05), with the
exception of ESR (p=0.018).

Complications: Aspiration Pneumonia:

Aspiration pneumonia occurred in 4 of 17 EBV patients
(23.5%) compared with 18 of 26 control patients (69.2%), a
significant difference (¥*>=6.86, p=0.0088) (Table 3).

Hospitalization Duration:

Mean hospital stay after intervention was 13.69 + 7.04 days
in the EBV group versus 51.87 £ 50.35 days in the control
group (p<0.0001). Notably, hospitalization duration in the EBV
group was driven predominantly by treatment of the underlying
tuberculosis rather than by procedural recovery.

Quality of Life:

SGRQ total score improved significantly in the EBV group,
from 65.38 at baseline to 42.26 at 180 days (a reduction of
23.12 points, or 35.4%; p<0.001) (Figure 3). No significant
change was observed in the control group over the same period.
Improvements in the EBV group were significant across all three
SGRQ domains: symptoms (mean decrease 27.59, p=0.008),
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EBYV group Before EBYV group After 1 month
127.72 +12.13

Control group Before
101.82 +13.39
0.0578 (NS)
55.39+24.48
0.018

30.39 + 14.52
0.057 (NS)
13.21+6.78
0.065 (NS)
4.02+3.37
0.733 (NS)

Control group After 1 month
110.23 £17.56

40.15 +20.25
40.33+21.41
9.38 +4.35

431+2.68

No aspiration pneumonia, n (%)
13 (76.5%)
8 (30.8%)

activity (mean decrease 31.46, p<0.001), and impact (mean
decrease 16.97, p=0.011).

Discussion.

This study demonstrates that EBV placement is associated
with meaningfully better hematologic recovery, fewer aspiration
pneumonia events, shorter hospitalization, and substantially
improved HRQoL compared with conservative management
of pulmonary hemorrhage, in a cohort drawn predominantly
from patients with pulmonary tuberculosis. The reduction in
recurrence and the absence of sudden hemorrhage-related deaths
in the EBV group are clinically encouraging trends, though —
as noted above — neither difference was statistically robust
once appropriate small-sample corrections were applied. This
should be stated candidly rather than presented as a definitive
mortality or recurrence benefit.

The mortality difference favored the EBV group across most
follow-up intervals, which is consistent with a mechanism
of preventing recurrent hemorrhage and its downstream
complications (aspiration pneumonia, anemia) rather than an
acute resuscitative effect. The marked reduction in aspiration
pneumonia is a plausible driver of the shorter hospital stay and
improved SGRQ symptom and activity scores in the EBV group.

These findings should be interpreted within the context of a
population in which tuberculosis was the dominant etiology
of hemorrhage (88-96% of both groups), which may limit
generalizability to hemorrhage of malignant or bronchiectatic
origin.

Limitations.

o Small sample size (17 EBV, 26 control) limits statistical
power, particularly for mortality and recurrence comparisons
involving small cell counts.



e The control group was assembled retrospectively and was
not randomized, introducing potential selection bias.

o The control group was, on average, younger than the
EBV group; baseline comparability was not formally tested
statistically.

o The recurrence and sudden-mortality comparisons lose
statistical significance when Yates' correction or Fisher's exact
test is applied, and should be presented as trends rather than
confirmed effects pending re-analysis of the original patient-
level data.

o The predominance of tuberculosis as the hemorrhage
etiology may limit generalizability to other causes of pulmonary
hemorrhage.

o HRQoL was assessed using SGRQ scores derived from a
dataset in which some patients were not evaluable at follow-up
due to early mortality in the control group, introducing potential
survivor bias.

Conclusion.

In this cohort, EBV placement was associated with improved
hematologic recovery, fewer aspiration pneumonia events,
shorter hospital stays, and better quality of life compared with
conservative management of pulmonary hemorrhage, with
favorable but not statistically definitive trends toward reduced
recurrence and mortality. These findings support further
investigation of EBV placement as a minimally invasive option
for pulmonary hemorrhage, ideally through larger, prospective,
and preferably randomized studies that can adequately power
the recurrence and survival comparisons.
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