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Background: In the present study, we have tried to understand how the level of risk and
survival probability changes over time for patients with classical Hodgkin’s lymphoma by
employing conditional survival and annual hazard as dynamic estimates of prognosis and
survival.

Methods: This retrospective study reviewed the clinical data of patients with newly
diagnosed classical Hodgkin’s lymphoma admitted to Peking University Cancer Hospital
between January 1, 2008, and December 31, 2017. Conditional survival and annual hazard
rate were defined as the survival probability and yearly event rate, respectively, assuming that
patients have survived for a defined time.

Results: A total of 384 patients were included (median age, 32 years; range, 677 years), of
which 218 (56.8%) patients had early-stage disease. The median follow-up time was 41.3
months. The 5-year conditional overall survival (COS) rates remained favorable and showed
an increase from 89% at treatment to 94% at year 5, while the 5-year conditional failure-free
survival (CFFS) rate increased from 70% at treatment to 96% at year 5. The annual hazard of
failure decreased from over 15% at diagnosis to less than 5% after 3 years. Early-stage
patients had constantly lower annual estimates for hazard of death (range, 0-3.0%) and
failure (range, 0-14.3%). However, the hazard of failure in advanced-stage patients
decreased from 24.2% at diagnosis to below 8% after 3 years, whereas the hazard of death
was always at relatively low levels. Patients with a high IPS risk score (>3) had significantly
lower COS and CFFS during the first 4 years. Patients who received the BEACOPP regimen
had better 5-year COS and 5-year CFFS than those who received the ABVD regimen.
Conclusion: The survival probability increased and hazard of failure decreased over time.
Keywords: Hodgkin disease, conditional survival, failure-free survival, failure hazard,
prognosis

Introduction

Lymphoma is a malignant hematological tumor that originates from the lymphoid
tissues and nodes and is often roughly classified as Hodgkin lymphoma (HL) and non-
Hodgkin lymphoma. According to its histologic features, HL can be subclassified as
classical Hodgkin lymphoma (cHL) and nodular lymphocyte-predominant Hodgkin
lymphoma (NLPHL).! According to disease staging and risk stratification, risk-adapted
therapy is used for HL treatment. Early-stage (stage I/II) HL patients are usually
administered therapy with combined modalities, including chemotherapy and subse-
quent radiotherapy. Advanced-stage (stage III/IV) HL patients are often treated with
chemotherapy that is administered over a relatively longer course, instead of radiation
therapy. After first-line polychemotherapy, high-dose chemotherapy (HDCT) followed
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by autologous stem cell transplantation (ASCT) is adopted as
the standard care for patients with relapsed HL.* ™

The Global Burden of Disease Study 2016 reported that,
worldwide, nearly 28,700 deaths were caused by HL.” In the
past few decades, the survival of HL patients has improved
significantly. In a previous retrospective study conducted at
our center that included 488 cases of HL diagnosed between
January 1, 1996, and December 31, 2015, the 5-year overall
survival (OS) was 79% in the cHL group: it was 89% in the
early-stage patients and 72% in the advanced-stage patients.®
Recently, another study at our center on 115 relapsed/refrac-
tory cHL patients who underwent HDCT followed by ASCT
showed that the 5-year progression-free survival (PFS) and
OS after treatment were 53% and 78.7%, respectively. These
results imply that it is still possible to achieve long-term
remission in patients with relapsed/refractory HL who
undergo ASCT.’

The prognosis of patients with cHL is estimated from
the date of diagnosis. In general, in patients who have
survived for a while after diagnosis, the prognosis usually
improves over time and the initial estimations become less
relevant.® It is well known that the probability of an
increase in survival is associated with accumulated survi-
val time. However, the traditional OS estimate provides
only limited information about how the magnitude of risk
changes over time. Furthermore, it is not clear to what
extent the baseline risk factors hold prognostic value for
patients who have completed their initial therapy.
Conditional survival and annual hazard estimates might
provide more clinical information about the prognosis
and how it changes over time. These dynamic estimates
have been applied to several malignant tumors before,” '
but there are only a few studies on their value with regard
to predicting prognosis and survival in cHL. Therefore,
this study aims to conduct a dynamic estimation of long-

term survival and annual hazard rate in cHL patients.

Methods

Patients

This retrospective study reviewed the clinical data of 384
newly diagnosed cHL patients. These patients were admitted
to Peking University Cancer Hospital between 1st
January 2008, and 31st December 2017. The key inclusion
criteria were (1) a biopsy specimen of newly diagnosed cHL
confirmed by the pathology department of Peking University
Cancer Hospital and (2) no previous treatment for HL. The

key exclusion criteria were (1) central nervous system

involvement and (2) human immunodeficiency virus.
Computer tomography (CT) of the neck, thorax, abdomen,
and pelvis, or positron emission tomography (PET)/CT, was
used for staging and response evaluation. Assessment of
conditional survival and failure hazard was based on stages,
risk categories, and choice of chemotherapy regimen.
According to the definition of prognostic factors by the
National Comprehensive Cancer Network guidelines,'?
early-stage HL patients are often divided into two groups—
those with a favorable prognosis and those with an unfavor-
able prognosis. The International Prognostic Score (IPS),
which is calculated based on seven variables, is used for
evaluating the prognosis of advanced HL patients by stratify-
ing them into low-IPS (<3) or high-IPS (>3) risk categories.
Every procedure in this report involving human participants
was implemented according to the ethical standards of the
institutional committee and was in keeping with the 1964
Declaration of Helsinki and its later amendments or compar-
able ethical standards.

Treatment

For early-stage patients with favorable factors, the stan-
dard treatment regimen was four cycles of ABVD com-
bined with RT (radiotherapy) or 6 cycles of ABVD.
Furthermore, 68 cycles of ABVD + RT continued to be
used as the standard chemotherapy regimen for patients
with advanced-stage disease. For patients who were below
60 years old, the BEACOPP regimen was the main choice
for early-stage patients with unfavorable factors (>3) and
advanced-stage patients with a high IPS score (>3).

Efficacy Evaluation

The response towards treatment was assessed by CT or
PET/CT after every two cycles of chemotherapy or 4-8
weeks after the final chemotherapy. Assessment of treat-
ment response was based on the 2014 Lugano classifica-
tion. Overall response rate (ORR) was defined as the rate
of complete response (CR) plus partial response (PR).
Stable disease (SD) and progressive disease (PD) were
considered to indicate no response.

Statistical Analysis

OS was measured as the period from the date of diagnosis to
date of death due to any cause or latest follow-up. FFS
(failure-free survival) was calculated from the date of treat-
ment to the date of disease progression, relapse, or the date of
death. Conditional survival (CS) is based on the concept of
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(COS) is defined as the probability of surviving for a certain
period based on the number of survival years of a patient.
Likewise, the probability of FFS for a certain period is
dependent on the supposition of the patient’s survival for
a specified interval of time with no failure, and this is defined
as conditional failure-free survival (CFFS)."*"'® In order to
estimate the cumulative survival rates, the Kaplan-Meier
method together with the Log rank test were used. Annual
risk hazard is defined as the total follow-up time accumulated
by the patients at risk within a given number of years divided
by the number of annual events. All statistical analyses were
conducted using IBM Statistics SPSS 26.0 (IBM Inc.,
Chicago) together with R version 3.6.3 (R Foundation for
Statistical Computing, New York).

Results

Cohort Characteristics

This study enrolled 384 patients with a mean age of 32 years
(range, 677 years) and a median follow-up time of 41.3
months. The baseline characteristics of the patients and their
disease characteristics can be found in Tablel. In sum, 34
(8.9%) patients were 60 years or older. Further, 66 (17.2%)
patients had an Eastern Cooperative Oncology Group
(ECOQG) score of >1, and 284 (74.0%) had elevated lactate
dehydrogenase (LDH) levels. With regard to disease stage,
218 patients had stage I/II (early stage) disease, while the
other 166 patients had stage III/IV (advanced stage) disease.
Among the advanced-stage patients, 77 (46.4%) had a high
IPS score (=3), and 95 (43.6%) carly-stage patients had
unfavorable factors. With regard to ethnicity, 357 (93%)
patients were Han Chinese; 2.9%, Manchu; 2.1%, Hui;
1.8%, Mongolian; and 1.2%, Yi. Among 50 adolescent/
pediatric patients (<21 years) with a median age of 18 years
(range, 620 years), 30 (60%) patients had early-stage dis-
ease. The year-wise incidence according to age and gender is
shown in Figure S1. For all the years reported, the highest
proportion of patients was between 21 and 60 years of age.

First-Line Therapy and Response

In total, 330 (85.7%) patients received the ABVD regimen
and 54 (14%) patients received the BEACOPP regimen.
The median number of cycles was 6 (2-8 cycles) for the
ABVD regimen. Further, 196 (89.5%) early-stage patients
received the ABVD regimen, of which 94 had favorable
factors and 102 had unfavorable factors. The remaining 22
(10.5%) early-stage patients with unfavorable factors

Table | Summary of Clinical Characteristics of Patients with
Classical Hodgkin Lymphoma (N = 384)

Characteristics No. of Patients (%)
Gender

Male 217 (56.5)

Female 167 (43.5)
Ethnicity

Han nationality 357 (93)

Non-Han nationality 27 (7)
Age (years)

260 34 (9.1)

<60 350 (90.9)
Stage

[ 35(9.1)

1l 183 (47.7)

1] 75 (19.5)

v 91 (23.7)
B symptoms 133 (34.6)
ECOG score

ECOG 2 | 66 (17.2)

ECOG < | 318 (82.8)
Early stage

Favorable factors 94 (43.2)

Unfavorable factors 124 (56.9)
Advanced stage

Low IPS score (<3) 89 (53.6)

High IPS score (23) 77 (46.4)
Regimen

ABVD 330 (85.7)

BEACOPP 54 (14.0)
Response to initial therapy

CR 274 (71.4)

PR 71 (18.5)

No response 39 (10.2)

Abbreviations: ECOG, Eastern Cooperative Oncology Group; IPS, International
Prognostic Score; ABVD, Doxorubicin, Bleomycin, Vinblastine (vincristine),
Dacarbazine; BEACOPP, Bleomycin, Etoposide, Doxorubicin, Cyclophosphamide,
Vincristine, Procarbazine, Prednisone; CR, Complete Remission; PR, Partial
Remission.

received a median of 6 (4-8) cycles of the BEACOPP
regimen. Among the patients with advanced-stage disease,
134 (80.7%) received the ABVD regimen (median number
of cycles: 6 [range, 2—8]): 50 patients received 6 cycles
and 68 patients received 8 cycles. The remaining 32
advanced-stage patients received the BEACOPP regimen
with a median of 7 cycles (range, 4-8 cycles). A total of
73 patients with early-stage disease received radiotherapy,
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and 15 patients with advanced-stage disease received
radiotherapy.

The ORR and CR rate of the entire cohort were 93.4%
and 78.1%, respectively. For early-stage patients receiving
the ABVD regimen, the ORR and CR rate were 90.9% and
45.5% respectively. In contrast, for early-stage patients
receiving the BEACOPP regimen, the ORR and CR rate
were 100% and 50% respectively. For advanced-stage
patients receiving the ABVD regimen, the ORR and CR
rate were 85.8% and 66.4% respectively. In contrast, for
advanced-stage patients receiving the BEACOPP regimen,
the ORR and CR rate were 84.4% and 68.8% respectively.
Among 50 patients who were <21 years, 44 (88%)
received the ABVD regimen and 6 (12%) received the
BEACOPP regimen. In this group, the ORR and CR rate
were 98% and 66% respectively, and the 5-year OS and
FFS were 92% and 60% respectively.

Salvage Therapy

Second-line therapy was administered in 108 patients with
relapse or refractory cHL: 79 (73.1%) patients had primary
refractory disease, and 29 (26.9%) patients relapsed after
first-line therapy. Of the 108 patients, 82 (75.9%) received
the DICE/ICE regimen (dexamethasone/ifosfamide/cispla-
tin/etoposide or ifosfamide/cisplatin/etoposide) as salvage
therapy, 11 (10.2%) received the ABVD or BEACOPP regi-
men, 12 (11.1%) patients received the GemOx (gemcitabine
and oxaliplatin) or GDP (gemcitabine, cisplatin, and dexa-
methasone) regimen, and 3 (2.8%) patients received other
chemotherapy regimens. Further, 60 (55.6%) patients
received ASCT.

Conditional Survival and Annual Hazard

Estimates Over Time

With a median observation time of 41.3 months, the 5-year
OS was 89% and FFS was 70%. The 5-year COS
increased to 92% (95% CI, 86-96%) for 3-year survivor-
ship, 92% (95% CI, 81-97%) for 4-year survivorship, and
94% (95% CI, 82-98%) for 5S-year survivorship.
Furthermore, the 5-year CFFS increased to 85% (95%
Cl, 79-89%) for l-year survivorship, 91% (95% CI,
85.0-94%) for 2-year survivorship, 94% (95% CI, 88—
97%) for 3-year survivorship, 92% (95% CI, 79-97%)
for 4-year survivorship, and 96% (95% CI, 76-99%) for
S-year survivorship (Figure 1A, B and Table S1
Supplementary Material). Five-year CFFS had favorable

increases compared to five-year COS in the first three

years after treatment (Figure 1C). The annual hazard esti-
mates of failure decreased from 15% in the first year to
less than 5% after 3 years, but the annual hazard estimates
of death were consistently low (death: range, 0-4.3%)
(Figure 1D).

Further analysis shows that early-stage patients had
a higher 5-year OS and 5-year FFS than advanced-stage
patients (5-year OS: 92% [95% CI, 86-96%] vs 85% [95%
CI, 76-91%], 5-year FFS: 80% [95% CI, 76-85%] vs 59%
[95% CI, 49-67%]). Early-stage patients had excellent
5-year COS, while advanced-stage patients consistently
had lower 5-year COS than the patients in early-stage
disease. The 5-year CFFS of both the advanced and early-
stage patients increased over time. However, advanced-
stage patients who were failure-free achieved comparable
S-year CFFS to carly-stage patients at year 4 (Figure 2A,
B and Table S1 in the Supplementary Material). Early-

stage patients had relatively stable annual death hazard
estimates (death: range, 0-3.0%), while advanced-stage
patients consistently had superior death hazard estimates
to early-stage patients (death: range: 0-6.3%). Both early-
stage and advanced-stage patients had continuously
decreasing failure hazard estimates: the annual failure
hazard estimates of early-stage patients were close to 8%
(failure: range, 0-14.3%) in the first year and then
decreased to less than 3% after 3 years. Similarly, the
annual failure hazard estimates of advanced-stage patients
were highest (failure: range, 0-24.2%) in the first year and
then decreased to less than 8% after 3 years (Figure 2C
and D).

Conditional Survival and Annual Hazard
Estimates Stratified by Treatment

Response

A total of 274 (71.4%) patients achieved complete remis-
sion (CR), 71 (18.5%) patients achieved partial remission
(PR), and 39 (10.2%) patients did not respond. Patients
with CR had better 5-year COS than the PR and no-
response groups in the first three years. At year 4, in
patients with PR, the 5-year COS increased to 91% (95%
CI, 73-97%), while in patients with no response, the
S5-year COS increased to 88% (95% CI, 39-98%). The
4-year values in the PR and no-responses groups were
comparable to those of patients with CR. Patients with
CR had consistently lower death hazards than those of
the other two groups. Additionally, patients with no
response exhibited a late increase in death hazard rates
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Figure | Conditional survival and annual hazard estimates of death and failure for classical Hodgkin lymphoma patients (N = 384). (A) COS or conditional overall survival is
a function of the number of surviving years. (B) CFFS or conditional failure-free survival is a function of the number of failure-free years. The differently colored lines
represent the years of survival and failure-free survival after treatment, ranging from 0 to 5 years. (C) The probability of 5-year conditional survival is a function of the
number of surviving or failure-free years since treatment (Error bars denote 95% Cls). (D) Smoothed plots of the annual estimates of death hazard and failure hazard

according to time after treatment.
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Figure 2 Conditional survival and hazard estimates of early-stage patients (n = 218) and advanced-stage patients (n = 166) with classical Hodgkin lymphoma. (A) 5-year
COS is the 5-year conditional overall survival over time of both early-stage and advanced-stage patients. (B) 5-year CFFS is the 5-year conditional failure-free survival over
time of both early-stage and advanced-stage patients. The lines linearly connect different estimates (Error bars denote 95% Cls). (C and D) Smoothed plots of hazard
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after year 3 (Figure S2 and Table S1 in Supplementary
Material).

Risk-Dependent Conditional Survival and

Annual Hazard Estimates Over Time

According to the staging system of the NCCN, early-stage
HL patients were sorted into the early unfavorable stage
and carly favorable stage. Early-stage patients with unfa-
vorable factors consistently had inferior 5-year COS to
patients with favorable factors at any given time point.
Early-stage patients with unfavorable factors and without
failure beyond 2 years attained similar 5-year CFFS as
carly-stage patients with favorable factors (Figure 3A,
B and Table S1 in the Supplementary Material). Patients

with favorable factors had a lower risk hazard: death
hazard was less than 1.5% (death: range, 0-1.4%) and
failure hazard was less than 5% (failure: range, 0—4.8%).
Accordingly, patients with unfavorable factors initially had
higher death hazard estimates, but they declined to less
than 3.5% after 3 years (Figure 3C and D).

When the low IPS risk patients were compared with the
high IPS risk (=3) patients, the former were found to have
remarkably higher COS and CFFS (Figure 4A, B and Table
S1 in Supplementary Material). Compared with advanced-

stage patients who had a low IPS risk score, the patients who
had a high IPS risk score (=3) had a higher initial risk. More
specifically, in the high-risk patients, the annual hazard esti-
mates were above 20% (failure: range, 0-23%) for failure at
the beginning, but they decreased to less than 12% at year 3
(failure: range, 0—11.7%) (Figure 4C and D).

Conditional Survival and Annual Hazards

Stratified by Treatment

Patients who received the BEACOPP regimen had better
S-year COS and 5-year CFFS than patients who received
the ABVD regimen. In advanced-stage patients who
received the BEACOPP regimen, the high IPS group
achieved similar 5-year CFFS as the low IPS group
after year 2 (Figure S3 in Supplementary Material).

Discussion

For clinicians and researchers, evaluating a patient’s prog-
nosis after initial treatment is crucial. Additionally,
patients also need to be provided with accurate risk esti-
mates. In the present study, we have tried to understand
how the level of risk and survival probability changes over
time for patients with cHL. To this end, we adopted an

approach based on conditional survival, as it could be an
alternative way for estimating long-term prognosis, as
survival time elapses.

In this study, overall, the 5-year OS was 89% and the
5-year FFS was 70%. The 5-year COS exhibited little vola-
tility, whereas the 5-year CFFS increased slightly from 70%
to 96%. It has been reported previously that nearly three-
fourth of relapses occurred in the first 2 years, and event-free
survival (EFS) at year 2 is often correlated with lower hazard
estimates and better outcomes.'*'”"'* Correspondingly, in
our study, the annual hazard estimates of failure were rela-
tively high at the beginning and decreased to less than 5%
after 3 years. Thus, these findings are in keeping with the
studies mentioned above. Patients who could not achieve CR
had poor 5-year OS compared to patients who achieved CR
at the end of first-line chemotherapy. However, a spectacular
improvement in 5-year COS was observed in the PR and no-
response patients with time. This result indicates that
although patients who cannot achieve CR may have inferior
survival initially, their survival is likely to improve with time.
There are indeed some confounders, since some of patients
who did not achieve CR received second-line therapies,
including the DICE/ICE regimen and other salvage regimens
or ASCT, which might have contributed to improving the
S5-year FFS.

Previous studies” have indicated that early-stage patients
had superior survival rates to advanced-stage patients.
Furthermore, there is evidence that a longer duration of survi-
val from the time of disease onset is related to an increase in
the probability of further survival.>' In our study, we found
that although early-stage patients had better 5-year COS,
advanced-stage patients achieved comparable 5-year CFFS
at year 4. This result indicates that advanced-stage patients
might have a slight but continuous improvement in conditional
survival that increases over time. Additionally, advanced-stage
patients initially had higher failure hazards that decreased to
a level that was comparable to the initial failure hazards of
carly-stage patients. This finding indicates that longer survival
or remission is often related to a higher probability of further
survival or remission.

In our study, at year 2, early-stage patients with unfavor-
able factors achieved similar 5-year CFFS as early-stage
patients with favorable factors. Furthermore, conditional sur-
vival was lower in high IPS risk patients than in low IPS risk
patients but increased significantly with time. This trend indi-
cates that patients with high IPS risk may have chances of
achieving similar 5-year conditional survival as patients with
low IPS risk, provided there is a sufficient amount of follow-
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Figure 3 Conditional survival and hazard estimates stratified by risk groups in early-stage patients (n = 218). (A) 5-year COS is the 5-year conditional overall survival of
early-stage patients with unfavorable and favorable factors over time. (B) 5-year CFFS is the 5-year conditional failure-free survival of early-stage patients with unfavorable
and favorable factors over time (Error bars denote 95% Cls). (C and D) Smoothed plots of hazard estimates of death over time (C) and failure over time (D) for early-stage

patients with favorable and unfavorable factors.

6738 e Cancer Management and Research 2021:13

Dove!


https://www.dovepress.com
https://www.dovepress.com

Dove

Nuersulitan et al

Annual rate

II| 5-year COS of advanced-stage patients

100+ — I I i i
80—
o\\°/
TU 60-
2
S
5 404
"
= Low IPS
20+ - High IPS
0 | I | | I |
0 1 2 3 4 5
Time since treatment (year)
No.at risk

LowlPS 89 83 60 44 36 24
HighiPs 77 71 56 36 30 18

Death hazards of advanced-stage patients

0.40+
| — LowlPs
0.324 i — HighIPS
0.244
0.164
0.08-
0.004
1 1 1 1 1 1T T T 7T 1
01 2 3 45 6 7 8 9 10
Time since treatment (year)
No.at risk
towips 89 60 36 17 8 2

Hightps 77 56 30 10 7

Annual rate

E 5-year CFFS of advanced-stage patients

100~
= 804
S
TU 60-
2
>
S 40-
V2 = Low IPS
20 .+ High IPS
O I I | I | I
0 1 2 3 4 5
Time since treatment (year)
No.at risk
LowlPs 89 68 49 36 31 22

HighPs 77 51 37 25 20 12

IEI Failure hazards of advanced-stage patients

0.40-
— LowIPS
0.324 — HighIPS
0.24-
0.16-
0.08-/\
0.00
1 1 I I I I 1 I 1 1 1
01 2 3 45 6 7 8 9 10
Time since treatment (year)
No.at risk
LowlPs 89 49 31 16 4 1
Hightps 77 37 20 8 5

Figure 4 Conditional survival and hazard estimates stratified by risk groups in advanced-stage patients (n = 166). (A) 5-year COS is the 5-year conditional overall survival
over time in advanced-stage patients with low IPS score and high IPS scores. (B) 5-year CFFS is the 5-year conditional failure-free survival over time in advanced-stage
patients with low IPS score and high IPS scores. The lines linearly connect different estimates (Error bars denote 95% Cls). (C and D) Smoothed plots for the hazard
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up time. This also demonstrates that the IPS score loses its
prognostic value over time, especially in patients who received
the BEACOPP regimen. In each of the groups, according to
our observation, the hazard estimates of failure were high
during the first 2-3 years and remained relatively stable there-
after. This indicates that patients with HL should be followed
up closely during the first 23 years after treatment.

The German Hodgkin Study Group (GHSG) HD14 trial*?
reported that two cycles of escalated BEACOPP therapy
followed by two cycles of ABVD (2+2) treatment and then
involved field radiation therapy (IFRT) remarkably amelio-
rates tumor control in early-stage cHL patients with unfavor-
able factors as compared with four cycles of ABVD, but it is
also associated with more acute toxicity. In our study, we
compare two different regimens (ABVD vs BEACOPP) in
patients with early-stage unfavorable factors and those with
advanced-stage disease. Although it seems that better condi-
tional survival and lower hazard estimates are obtained in
patients treated with BEACOPP, due to the small sample size
of patients treated with BEACOPP, we cannot confirm that
BEACOPP has more benefits, and further comparative ver-
ification with a larger sample is needed. Other studies reveal
that patients treated with BEACOPP may have better PFS.*
However, when BEACOPP was combined with salvage
therapy followed by ASCT, there was no significant differ-
ence in freedom from second progression and OS between
the two regimens mentioned above.** Taken together,
because of the severe toxicity, especially reproductive toxi-
city, of the BEACOPP regimen and poor tolerance towards
this therapy in the Chinese HL population, ABVD is the
more popular choice in China for the treatment of cHL.

Limitations

A main limitation is the retrospective nature of this study,
as a result of which a selection bias was inevitable. The
relatively short follow-up time is another limitation that
might explain the relatively low number of long-term
complications and influence the prognosis. Finally, further
external validation is required to improve the generaliz-
ability of this study’s findings.

Conclusions

The present findings indicate that compared with the con-
ventional survival and hazard rates estimated from the
diagnosis time, the probabilities of conditional survival
and annual hazard rates provide more accurate and
dynamic prognostic information on disease processes in
patients with cHL.
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