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A B S T R A C T

Background

Combined modality treatment consisting of chemotherapy followed by localised radiotherapy is the standard treatment for patients with
early stage Hodgkin lymphoma (HL). However, due to long- term adverse eFects such as secondary malignancies the role of radiotherapy
has been questioned recently and some clinical study groups advocate chemotherapy only for this indication.

Objectives

To assess the eFects of chemotherapy alone compared to chemotherapy plus radiotherapy in adults with early stage HL .

Search methods

For the or i ginal version of this review, we searched MEDLINE, Embase and CENTRAL as well as conference proceedings (American Society of
Hematology, American Society of Clinical Oncology and International Symposium of Hodgkin Lymphoma) from January 1980 to November
2010 for randomised controlled trials (RCTs) comparing chemotherapy alone versus chemotherapy regimens plus radiotherapy. For the
updated review we searched MEDLINE, CENTRAL and conference proceedings to December 2016.

Selection criteria

We included RCTs comparing chemotherapy alone with chemotherapy plus radiotherapy in patients with early stage HL. We excluded trials
with more than 20% of patients in advanced stage. As the value of radiotherapy in addition to chemotherapy is still not clear, we also
compared to more cycles of chemotherapy in the control arm. In this updated review, we also included a second comparison evaluating
trials with varying numbers of cycles of chemotherapy between intervention and control arms, same chemotherapy regimen in both arms
assumed. We excluded trials evaluating children only, therefore only trials involving adults are included in this updated review.

Data collection and analysis

Two review authors independently extracted data and assessed the quality of trials. We contacted study authors to obtain missing
information. As eFect measures we used hazard ratios (HR) for overall survival (OS) and progression-free survival (PFS) and risk ratios (RR)
for response rates. Since not all trials reported PFS according to our definitions, we evaluated all similar outcomes (e.g. event-free survival)
as PFS/tumour control.
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Main results

Our search led to 5518 potentially relevant references. From these, we included seven RCTs in the analyses involving 2564 patients. In
contrast to the first version of this review including five trials, we excluded trials randomising children. As a result, we excluded one trial
from the former analyses and we identified three new trials.

Five trials with 1388 patients compared the combination of chemotherapy alone and chemotherapy plus radiotherapy, with the same
number of chemotherapy cycles in both arms. The addition of radiotherapy to chemotherapy has probably little or no diFerence on OS (HR
0.48; 95% confidence interval (CI) 0.22 to 1.06; P = 0.07, moderate- quality evidence), however two included trials had potential other high
risk of bias due to a high number of patients not receiving planned radiotherapy. ANer excluding these trials in a sensitivity analysis, the
results showed that the combination of chemotherapy and radiotherapy improved OS compared to chemotherapy alone (HR 0.31; 95%
CI 0.19 to 0.52; P <0.00001, moderate- quality evidence). In contrast to chemotherapy alone the use of chemotherapy and radiotherapy
improved PFS (HR 0.42; 95% CI 0.25 to 0.72; P = 0.001; moderate- quality evidence). Regarding infection- related mortality (RR 0.33; 95% CI
0.01 to 8.06; P = 0.5; low- quality evidence), second cancer- related mortality (RR 0.53; 95% CI 0.07 to 4.29; P = 0.55; low- quality evidence)
and cardiac disease- related mortality (RR 2.94; 95% CI 0.31 to 27.55; P = 0.35;low- quality evidence), there is no evidence for a diFerence
between the use of chemotherapy alone and chemotherapy plus radiotherapy. For complete response rate (CRR) (RR 1.08; 95% CI 0.93 to
1.25; P = 0.33; low- quality evidence), there is also no evidence for a diFerence between treatment groups.

Two trials with 1176 patients compared the combination of chemotherapy alone and chemotherapy plus radiotherapy, with diFerent
numbers of chemotherapy cycles in both arms. OS is reported in one trial only, the use of chemotherapy alone (more chemotherapy cycles)
may improve OS compared to chemotherapy plus radiotherapy (HR 2.12; 95% CI 1.03 to 4.37; P = 0.04; low- quality evidence). This trial
also had a potential other high risk of bias due to a high number of patients not receiving planned therapy. There is no evidence for a
diFerence between chemotherapy alone and chemotherapy plus radiotherapy regarding PFS (HR 0.42; 95% CI 0.14 to 1.24; P = 0.12; low-
quality evidence). ANer excluding the trial with patients not receiving the planned therapy in a sensitivity analysis, the results showed that
the combination of chemotherapy and radiotherapy improved PFS compared to chemotherapy alone (HR 0.24; 95% CI 0.070 to 0.88; P =
0.03, based on one trial). For infection- related mortality (RR 6.90; 95% CI 0.36 to 132.34; P = 0.2; low- quality evidence), second cancer-
related mortality (RR 2.22; 95% CI 0.7 to 7.03; P = 0.18; low- quality evidence) and cardiac disease-related mortality (RR 0.99; 95% CI 0.14
to 6.90; P = 0.99; low-quality evidence), there is no evidence for a diFerence between the use of chemotherapy alone and chemotherapy
plus radiotherapy. CRR rate was not reported.

Authors' conclusions

This systematic review compared the eFects of chemotherapy alone and chemotherapy plus radiotherapy in adults with early stage HL .

For the comparison with same numbers of chemotherapy cycles in both arms, we found moderate- quality evidence that PFS is superior
in patients receiving chemotherapy plus radiotherapy than in those receiving chemotherapy alone. The addition of radiotherapy to
chemotherapy has probably little or no diFerence on OS . The sensitivity analysis without the trials with potential other high risk of bias
showed that chemotherapy plus radiotherapy improves OS compared to chemotherapy alone.

For the comparison with diFerent numbers of chemotherapy cycles between the arms there are no implications for OS and PFS possible,
because of the low quality of evidence of the results.

P L A I N   L A N G U A G E   S U M M A R Y

Treatment of early stage Hodgkin lymphoma

Background

Hodgkin lymphoma (HL) is a malignancy of the lymphatic system. It occurs in children and adults, but it is more common in the third
decade of life. It is one of the most curable forms of cancer. There are four stages of HL, stages I and II are considered as early stage HL and
stages III and IV as advanced stage. Using risk factors such as presence or absence of bulky disease and presence or absence of B-symptoms,
like night sweats or fever, early stage HL is further classified into early favourable and early unfavourable stages. Treatment options are
chemotherapy, radiotherapy or both. Radiotherapy may have, more treatment- related side eFects than chemotherapy, including second
malignancies; this applies at least to the large treatment fields used in the past. However, with modern, very limited treatment fields, the
risks of long-term side eFects caused by radiotherapy have been reduced significantly.

Review question

This systematic review compares overall survival (OS) and progression free survival (PFS) in adults with early stage HL aNer receiving
chemotherapy alone or chemotherapy plus radiotherapy.

Study characteristics
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We searched important medical databases such as the Cochrane Central Register of Controlled Trials and MEDLINE. Two review authors
independently screened, summarised and analysed the results. This led to the inclusion of seven randomised controlled trials involving
with 2564 patients.

The evidence provided is current to December 2016.

Key results

For the comparison of chemotherapy alone and chemotherapy plus radiotherapy with the same number of chemotherapy cycles in both
arms, this systematic review found no evidence for a diFerence regarding OS between the interventions, however, two included trials had
potential other high risk of bias due to a high number of patients not receiving radiotherapy as planned beforehand. ANer excluding these
trials in a further analysis, OS was superior in adults receiving chemotherapy plus radiotherapy than in those receiving chemotherapy alone.
PFS was also superior in adults receiving chemotherapy plus radiotherapy. Most trials reported adverse events (AEs), but in diFerent ways.
Because of insuFicient comparable data we focused on adverse events considered of particular interest. For infection- related mortality,
second cancer- related mortality and cardiac disease- related mortality, there was no evidence for a diFerence between treatment groups.
For complete response rate (CRR) there was no evidence for a diFerence between treatment groups either.

For the comparison of chemotherapy alone and chemotherapy plus radiotherapy with diFerent numbers of chemotherapy cycles in the
arms, OS was reported in one trial only. The use of chemotherapy alone may improve OS compared to chemotherapy plus radiotherapy.
There was no evidence for a diFerence between treatment groups regarding PFS. ANer excluding one trial with patients not receiving the
planned therapy the results showed that chemotherapy plus radiotherapy improved PFS. For infection- related mortality, second cancer-
related mortality and cardiac disease- related mortality, there is no evidence for a diFerence between treatment groups. CR was not
reported.

Quality of evidence

For the same number of chemotherapy cycles in both arms, we judged the quality of evidence for OS and PFS as moderate, for AEs and
CR as low.

For diFerent numbers of chemotherapy cycles in the arms, we considered the quality of evidence for OS, PFS and AEs to be low.

Conclusion

This systematic review compared the eFects of chemotherapy alone and chemotherapy plus radiotherapy in adults with early stage HL .

For the comparison with same numbers of chemotherapy cycles in both arms we found moderate- quality evidence that PFS is superior
in patients receiving chemotherapy plus radiotherapy than in those receiving chemotherapy alone. The addition of radiotherapy to
chemotherapy has probably little or no diFerence on OS. A further analysis without the trials with potential other high risk of bias showed
that chemotherapy plus radiotherapy improves OS (both analyses moderate- quality evidence).

For the comparison of chemotherapy alone and chemotherapy plus radiotherapy with diFerent numbers of chemotherapy cycles between
the arms there were no implications for OS and PFS possible, because of the low quality of evidence of the results.
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S U M M A R Y   O F   F I N D I N G S

 

Summary of findings for the main comparison.   Same number of chemotherapy cycles in both arms

Same number of chemotherapy cycles in both arms  

Chemotherapy alone versus chemotherapy plus radiotherapy for adults with early stage Hodgkin lymphoma.

Anticipated absolute effects* (95% CI)Outcomes № of partici-
pants
(studies)
Follow- up

Quality of the
evidence
(GRADE)

Relative effect
(95% CI)

Risk with
chemotherapy
only

Risk with chemotherapy
plus radiotherapy

Comment

Low risk to die  

30 per 1000 15 per 1000 
(7 to 32)

Number of peo-
ple who will die

High risk to die  

Mortality (calculated instead of overall sur-
vival)

Follow-up : 5 years

The low- mortality rate was taken from the
EORTC-GELA H9-F trial, the high- mortality
rate was taken from the Mexico B2H031trial

1388
(5 RCTs)

⊕⊕⊕⊝

MODERATE 1
HR 0.48
(0.22 to 1.06)

150 per 1000 75 per 1000 
(35 to 158)

 

Low risk to die  

30 per 1000 9 per 1000 
(6 to 16)

Number of peo-
ple who will die

High risk to die  

Mortality sensitivity analysis (calculated in-
stead of overall survival) - without UK NCRI
Rapid trial and MSKCC trial #90-44due to
high risk of other bias

Follow-up : 5 years

The low- mortality rate was taken from the
EORTC-GELA H9-F trial, the high- mortality
rate was taken from the Mexico B2H031trial

816
(3 RCTs)

⊕⊕⊕⊝

MODERATE 2
HR 0.31
(0.19 to 0.52)

150 per 1000 49 per 1000 
(30 to 81)

 

Low risk of progress, relapse or death  

100 per 1000 43 per 1000 
(26 to 73)

Number of
people who
will have a
progress, re-
lapse or die

Relapse, progression or death (calculated
instead of PFS)

Follow-up : 5 years

1351
(4 RCTs)

⊕⊕⊕⊝

MODERATE 3
HR 0.42
(0.25 to 0.72)

High risk of progress, relapse or death  
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300 per 1000 139 per 1000 
(85 to 226)

 

Study population  Infection- related mortality 152
(1 RCT)

⊕⊕⊝⊝

LOW 4
RR 0.33
(0.01 to 8.06)

13 per 1000 4 per 1000 
(0 to 106)

 

Study population  Second cancer- related mortality 1199
(3 RCTs)

⊕⊕⊝⊝

LOW 4
RR 0.53
(0.07 to 4.29)

9 per 1,000 5 per 1000 
(1 to 39)

 

Low risk  Cardiac disease- related mortality 457
(2 RCTs)

⊕⊕⊝⊝

LOW 4
RR 2.94
(0.31 to 27.55)

1 per 1,000 3 per 1000 
(0 to 28)

 

Study population  Complete response rate 376
(3 RCTs)

⊕⊕⊝⊝

LOW 5, 6
RR 1.08
(0.93 to 1.25)

839 per 1,000 906 per 1000 
(780 to 1,000)

 

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and
its 95% CI).
 
CI: Confidence interval; RR: Risk ratio; HR: Hazard ratio; PFS: progre ssion-free survival

GRADE Working Group grades of evidence 
High quality: We are very confident that the true effect lies close to that of the estimate of the effect
Moderate quality: We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the effect, but there is a possibility that it is sub-
stantially different
Low quality: Our confidence in the effect estimate is limited: The true effect may be substantially different from the estimate of the effect
Very low quality: We have very little confidence in the effect estimate: The true effect is likely to be substantially different from the estimate of effect

1 Substantial heterogeneity, downgraded by 1 point for inconsistency
2 Sensitivity analysis, excluding two trials with potential high risk of other bias. Downgraded by 1 point for imprecision due to low number of included patients and events
3 Definition of PFS varied across trials, downgraded by 1 point for inconsistency
4 Very small number of events, downgraded by 2 points for imprecision
5Statistical heterogeneity (I 2 = 67%), downgraded by 1 point for inconsistency
6 Low number of events, downgraded by 1 point for imprecision
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Summary of findings 2.   Di<erent numbers of chemotherapy cycles in both arms

Different numbers of chemotherapy cycles in both arms

Chemotherapy alone versus chemotherapy plus radiotherapy for adults with early stage Hodgkin lymphoma

Anticipated absolute effects* (95% CI)Outcomes № of partici-
pants
(studies)
Follow- up

Quality of the
evidence
(GRADE)

Relative effect
(95% CI)

Risk with
chemotherapy only

Risk with chemotherapy
plus radiotherapy

Comment

Low risk to die  

30 per 1000 63 per 1000 
(31 to 125)

Number of peo-
ple who will die

High risk to die  

Mortality (calculated instead of overall
survival)

Follow-up : 5 years

The low- mortality rate was taken from
the EORTC-GELA H9-F trial, the high-
mortality rate was taken from the Mexi-
co B2H031trial

276
(1 RCT)

⊕⊕⊝⊝

LOW 1
HR 2.12
(1.03 to 4.37)

150 per 1000 291 per 1000 
(154 to 508)

 

Low risk of progress, death  

100 per 1000 43 per 1000 
(15 to 122)

Number of
people who
will have a
progress, re-
lapse or die

High risk of progress, death  

Relapse, progression or death (calculat-
ed instead of PFS)

Follow-up : 5 years

1176
(3 RCTs)

⊕⊕⊝⊝

LOW 2
HR 0.42
(0.14 to 1.24)

300 per 1000 139 per 1000 
(49 to 357)

 

Low risk of progress, death

100 per 1000 25 per 1000

(7 to 88)

Number of
people who
will have a
progress, re-
lapse or die

Relapse, progression or death (calculat-
ed instead of PFS)

sensitivity analysis - without HD6trial
due to high risk of other bias

Follow-up : 5 years

900

2 (RCTs)

⊕⊕⊕⊝

MODERATE 3
HR 0.24
(0.07 to 0.88)

High risk of progress, death
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300 per 1000 82 per 1000

(25 to 269)

 

Low risk  Infection- related mortality 276
(1 RCT)

⊕⊕⊝⊝

LOW 1
RR 6.90
(0.36 to 132.34)

1 per 1000 7 per 1000 
(0 to 132)

H10F; H10U;
HD6

Study population  Second cancer- related mortality 276
(1 RCT)

⊕⊕⊝⊝

LOW 1
RR 2.22
(0.70 to 7.03)

29 per 1000 65 per 1000 
(20 to 205)

 

Study population  Cardiac disease- related mortality 276
(1 RCT)

⊕⊕⊝⊝

LOW 1
RR 0.99
(0.14 to 6.90)

15 per 1000 14 per 1000 
(2 to 101)

 

Complete response rate       not reported    

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of
the intervention (and its 95% CI).
 
CI: Confidence interval; RR: Risk ratio; HR : Hazard ratio ; PFS: progression-free surviv al

 

GRADE Working Group grades of evidence 
High quality: We are very confident that the true effect lies close to that of the estimate of the effect
Moderate quality: We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the effect, but there is a pos-
sibility that it is substantially different
Low quality: Our confidence in the effect estimate is limited: The true effect may be substantially different from the estimate of the effect
Very low quality: We have very little confidence in the effect estimate: The true effect is likely to be substantially different from the estimate of effect

 

1 Very low number of events, downgraded by 2 points for imprecision
2 Serious heterogeneity (I2 = 84%), downgraded by 2 points for inconsistency
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B A C K G R O U N D

Description of the condition

Hodgkin lymphoma (HL) is one of the most common malignancies
in young adults (Swerdlow 2003; Thomas 2002). It is a malignancy of
the lymph nodes and lymphatic system with possible involvement
of other organs. The disease is rare with an annual incidence of
approximately two to three per 100,000 in most western countries
(DeVita 1997; Diehl 2005; Mauch 1999; Parkin 2005), and occurs
mostly in young people, the incidence being greatest in the third
decade of life (Mueller 1999). Factors associated with HL include
family history, viral exposures, and immune suppression (Glaser
1996). HL is one of the most curable form of cancer worldwide, the
cure rates are up to 90% (Engert 2010; Engert 2012).

Staging of HL is based on the Ann Arbor system (Carbone
1971), with the addition of a definition of bulky disease (largest
tumour diameter > 10 cm), oNen referred to as the Cotswold
modification (Lister 1989). Information about prognostic factors
such as mediastinal mass, other bulky nodal disease, and extent
of sub-diaphragmatic disease is included in this classification.
Generally, HL is diFerentiated into early stage HL and advanced
stage HL. On the basis of clinical staging and risk factors, patients
are usually assigned to early favourable, early unfavourable and
advanced stages (Engert 2007; Klimm 2005). However, there are still
small diFerences in the definition of risk factors used and in the
classification of certain subgroups of patients among the diFerent
study groups in Europe and the USA.

Description of the intervention

Usually patients with early stage HL receive two cycles of
ABVD (adriamycin, bleomycin, vinblastine, and dacarbazine) in
combination with involved-field radiotherapy (Engert 2010; Rancea
2013). Depending on the intensity and dose of treatment given,
long- term complications such as secondary malignancies (Franklin
2005), cardiac disease (Adams 2004) and infertility occur more
frequently in Hodgkin survivors as compared to the general
population. For patients with early stage disease, the 20-year
cumulative secondary malignancy rate is estimated to be between
4% and 20 % (Franklin 2005; Ng 2002a). Risk factors for secondary
malignancies (and cardiac disease) are the choice and dose of
radiotherapy and chemotherapy (Aleman 2003; Bhatia 2003; Dores
2002; Franklin 2005; Green 2000; Ng 2002a; Ng 2002b; Swerdlow
2000; van Leeuwen 2000). Unfortunately, no long-term comparison
of combined modality treatment, consisting of chemotherapy plus
radiotherapy, with chemotherapy alone was possible in cohorts
of Hodgkin survivors, in part due to the changes in treatment
regimens over time (Ng 2002a). Nonetheless, to avoid additional
radiation-induced toxicity, chemotherapy- alone treatment for
patients with early stage HL has been advocated (Canellos 2005).
This notion was supported by two clinical trials comparing
combined modality treatment with chemotherapy alone in which
no significant survival disadvantage was observed in patients
receiving chemotherapy alone (HD6; MSKCC trial #90-44).  However,
one of these trials compared two cycles of chemotherapy plus
radiotherapy with four to six cycles of chemotherapy. Data are now
emerging on long-term toxicity also of chemotherapy, including
secondary malignancies and cardiac disease (Henderson 2016;
Maraldo 2015; Schaapveld 2015).

How the intervention might work

Chemotherpay and radiotherapy act on diFerentiating cells, prone
to damage, and stop their growth and ultimately damage them, as
a result the tumour mass shrinks. Along with tumour cure, normal
body cells are also aFected aNer treatment resulting in treatment-
related side eFects.

Biologic basis of chemotherapy

The most commonly used chemotherapeutic drugs in the
treatment of early stage HL are classified as follows.

• Alkylating agents: cyclophosphamide, mechlorethamine,
procarbazine, dacarbazine.

• Anti-tumour antibiotics: bleomycin, doxorubicine (adriamycin),
epirubicin.

• Anti-mitotic agents: vincristine, vinblastine.

• Steroid hormones: prednisone.

Alkylating agents and anti-tumour antibiotics are phase-
nonspecific chemotherapeutic drugs which can injure DNA at any
phase of cell cycle, but appear to then block in S-phase or G2
at a check point in a cell cycle before cell division (Sausville
2005). Anti-mitotic agents and steroid hormones are phase-specific
chemotherapeutic drugs. Anti-mitotic agents act in M-phase
and prevent tumour cell division by destroying mitotic spindle,
and anti-metabolites act in S-phase and prevent replication
of the tumour cell's DNA, stopping tumour cell proliferation.
Steroid hormones act in M-phase by suppressing the mitosis in
lymphocytes (Chaber 2006).

Biologic basis of radiotherapy

Injury to DNA is the primary mechanism by which ionising radiation
kills cells. This happens largely via the formation of free radicals,
which accounts for 65 % or more of the damage to biologic
materials. This may cause base damage, single-strand breaks,
double-strand breaks, sugar damage, and DNA-DNA and DNA-
protein cross-links. Lymphoma cells are highly radiosensitive, and
they undergo rapid apoptosis in response to DNA damage within
a few hours aNer irradiation to relatively low doses. Because of
this high radiosensitivity of lymphoma cells, much lower doses of
radiation are necessary than for most solid tumours. Generally,
normal cells are capable of repairing some of the radiation damage,
whereas lymphoma cells are not (McBride 2008).

Why it is important to do this review

In recent years, a concept of minimal curative therapy with greatest
eFicacy and least toxicity has emerged in the treatment of early
stage HL (Connors 2001; Connors 2005). This concept is based
on the assumption that avoidance of radiotherapy would result
in fewer deaths from late eFects and the long-term survival
would be at least comparable and possibly better for patients
treated with chemotherapy alone in early stage HL. To test this
assumption, we performed a systematic review with meta-analysis
of randomised controlled trials (RCTs) comparing chemotherapy
alone with chemotherapy plus radiotherapy in patients with
early stage HL with respect to adverse events, response rate,
progression-free survival or similar outcomes, and overall survival.

Chemotherapy alone versus chemotherapy plus radiotherapy for adults with early stage Hodgkin lymphoma (Review)

Copyright © 2017 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

8



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

O B J E C T I V E S

To assess the eFects of chemotherapy alone compared to
chemotherapy plus radiotherapy in adults with early stage Hodgkin
lymphoma (HL).

M E T H O D S

Criteria for considering studies for this review

Types of studies

We included randomised controlled trials (RCTs) comparing
chemotherapy alone with combined modality treatment consisting
of chemotherapy plus radiotherapy in newly diagnosed patients
with early favourable and early unfavourable stages clinical
stage (CS) I and CS II Hodgkin lymphoma (HL). We excluded
RCTs comparing chemotherapy alone with chemotherapy plus
radiotherapy in patients with all stages of HL if more than 20 % of
patients had advanced disease. We used the risk factor definitions
as described in the individual trials. The terms "early stage" and
"limited stage" were considered equivalent. We excluded quasi-
randomised trials. We had also planned to exclude trials including
fewer than 10 patients per arm, although we did not find such trials.

Types of participants

We included both male and female adults, with newly confirmed
diagnosis of early stage HL (CS I and II) without any prior treatment
for HL. If there were more than 20 % of the patients with advanced
stage, the trial was excluded. In contrast to the first version of this
review ( Herbst 2011 ), we excluded trials including children, as their
treatment diFers from that of adults (Kung 2006; Wolden 2012).

Types of interventions

We compared chemotherapy alone (single agent or multiple agent,
regardless of dose, number of cycles and intervention time) and
both chemotherapy plus radiotherapy (regardless of dose, field
used and intervention time) as primary treatment for people with
CS I and CS II HL (early favourable and early unfavourable stages
of HL). In the first version of the review, we excluded trials if the
chemotherapy regimen was not identical in all study arms. As the
value of radiotherapy in addition to chemotherapy is still not clear,
also compared to more cycles of chemotherapy in the control arm,
we amended the inclusion criteria. In contrast to the first version of
the review, we also included trials with varying numbers of cycles
of chemotherapy between intervention and control arms, same
chemotherapy regimen in both arms assumed. In this update, trials
with diFerent numbers of chemotherapy cycles in both arms are
presented in a second comparison.

Types of outcome measures

Primary outcomes

We evaluated overall survival (OS) as the primary endpoint. The
preferred definition of OS was "time from entry onto the clinical
trial until death as a result of any cause" (Cheson 2007).

Secondary outcomes

• Response rate
◦ Measured as overall response rate (ORR) and complete

response (CR).

◦ The definitions of overall response and CR were used as given
in the publication. If only CR and partial response were given,
the ORR was calculated as CR plus partial response.

• Progression-free survival (PFS)
◦ Definded as time to tumour progression, relapse or death.

◦ Because not all trials reported PFS according to our
definition, we accepted other tumour control outcomes and
evaluated these.

• Adverse events (AEs)
◦ Most trials reported AEs , but in diFerent ways. Because of

insuFicient comparable data we focused on AEs considered
of particular interest: infection- related mortality, second
cancer- related mortality, cardiac disease- related mortality
and infertility.

Search methods for identification of studies

We adapted search strategies from the Cochrane Handbook for
Systematic Reviews of Interventions (Lefebvre 2011). No language
restriction was applied to reduce the language bias, especially
English language bias, as studies showing an intervention to be
eFective are more likely to be published in English (Dickersin
1993; Egger 1997; Juni 2002). We designed a search strategy with
the assistance of the Information Specialist (IM) for health-related
bibliographic databases.

Electronic searches

We searched the following databases and sources.

• Databases of medical literature:
◦ Cochrane Central Register of Controlled Trials from January

1977 to November 2010 and for the update from December
2010 to December 2016 (for search strategies see Appendix 1);

◦ MEDLINE (Ovid) from January 1977 to November 2010 and
for the update from December 2010 to December 2016 (for
search strategy see Appendix 2);

◦ Embase from January 1977 to June 2009 (for search strategy
see Appendix 3).

• Conference proceedings of the annual meetings of the following
societies for abstracts (2000 to 2015, if not included in CENTRAL):
◦ American Society of Hematology (ASH) (update until 2015);

◦ American Society of Clinical Oncology (ASCO) (update until
2015);

◦ International Symposium on Hodgkin Lymphoma (IHSL)
(update until 2013).

• Databases of ongoing trials:
◦ meta-register of controlled trials: https://www.controlled-

trials.com/mrct/ ;

◦ EU clinical trials register: https://
www.clinicaltrialsregister.eu/ctr-search/search ;

◦ Clinicaltrials.gov: https://www.clinicaltrials.gov ;

◦ databases and websites of relevant institutions, agencies,
organisations, societies and registries.

Searching other resources

• Handsearching:
◦ We checked the reference lists of all identified trials, relevant

review articles and current treatment guidelines for further
literature.

Chemotherapy alone versus chemotherapy plus radiotherapy for adults with early stage Hodgkin lymphoma (Review)
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• Personal contacts:
◦ We contacted experts in the field in order to retrieve

information on unpublished trials.

Data collection and analysis

Selection of studies

Two review authors (OB, NS) independently screened the results of
the search for eligibility for this review by reading the abstracts. In

the case of disagreement, we obtained the full- text publication. If
no consensus could be reached, we asked a third review author for
final decision (Higgins 2011).

We documented the study selection process in a flow chart,
as recommended in the PRISMA (Preferred Reporting Items for
Systematic reviews and Meta-Analysis) statement (Moher 2009),
showing the total numbers of retrieved references and the numbers
of included and excluded studies (see Figure 1).
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Figure 1.   Study flow diagram.
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Data extraction and management

Two review authors (OB, NS) extracted data as specified in the
guidelines of Cochrane . If required, we contacted the authors of
particular studies for supplementary information (Higgins 2011b).

For the data extraction we used a standardised form containing the
following items:

• general information: author, title, source, publication date,
country, language, duplicate publications;

• quality assessment: (as specified in the 'Assessment of risk of
bias in included studies' section);

• study characteristics: trial design, aims, setting and dates,
source of patients, inclusion/exclusion criteria, comparability
of groups, subgroup analysis, statistical methods, power
calculations, treatment cross-overs, compliance with assigned
treatment, length of follow- up, time point of randomisation;

• patient characteristics: age, gender, ethnicity, number of
patients recruited/allocated/evaluated, patients lost to follow-
up, additional diagnoses, stage of disease;

• interventions: setting, type of (multi-agent) chemotherapy
(intensity of regimen, number of cycles), field and dose of
radiotherapy, duration of follow- up;

• outcomes: OS, PFS, response rate (CR, ORR), AEs .

Assessment of risk of bias in included studies

Two review authors (OB, NS) independently assessed the risk of
bias in each study using the following criteria outlined in the
Cochrane Handbook for Systematic Reviews of Interventions (Higgins
2011b):

• sequence generation;

• allocation concealment;

• blinding (patients, personnel, outcome assessors);

• incomplete outcome data;

• selective outcome reporting;

• other sources of bias.

For every criterion we made a judgement using one of three
categories:

• 'low risk': if the criterion was adequately fulfilled in the study (i.e.
the study was at a low risk of bias for the given criterion);

• 'high risk': if the criterion was not fulfilled in the study (i.e. the
study was at high risk of bias for the given criterion);

• 'unclear risk': if the study report did not provide suFicient
information to allow for a judgement of 'low risk' or 'high risk',
or if the risk of bias was unknown for one of the criteria listed
above.

Measures of treatment e<ect

Time-to-event data

For treatment eFect measures of individual trials estimated as
hazard ratios (HRs) for OS and PFS/tumour control from survival
analysis, we used methods described by Parmar 1998 and Tierney
2007. As no HRs were reported, we used logrank statistics through
reported P values and numbers of events in comparison arm and
estimated the HRs for OS and PFS/tumour control indirectly. When
P values were not reported, we estimated HRs for OS and PFS/

tumour control using survival curves data. Finally, we calculated
and entered log HRs with standard errors (SEs) in RevMan 5
(RevMan 2014) for analysis.

Dichotomous data

We calculated eFect measures of individual trials for ORR, CR and
AEs as risk ratios (RRs).

Dealing with missing data

A number of potential sources for missing data are suggested in
Chapter 16 of the Cochrane Handbook for Systematic Reviews of
Interventions (Higgins 2011a), which need to be taken into account:
at study level, at outcome level and at summary data level. In
the first instance, it is of the utmost importance to diFerentiate
between data 'missing at random' and 'not missing at random'.

If data were missing, we intended in the next step, to request this
from the original investigators. If, aNer this, data were still missing,
we would have made explicit assumptions of any methods used: for
example, that the data were assumed to be missing at random or
that missing values were assumed to have a particular value, such
as a poor outcome.

Additionally, we intended to perform sensitivity analyses to
estimate how sensitive the results were to reasonable changes in
the assumptions that we had made.

Assessment of heterogeneity

We assessed heterogeneity of treatment eFects between trials

using a Chi2 test with a significance level at P value < 0.05.

We used the I2 statistic to quantify possible heterogeneity

(I2 > 30 % moderate heterogeneity, I2 > 75 % considerable
heterogeneity) (Deeks 2011). We intended to explore potential
causes of heterogeneity through sensitivity and subgroup analyses.

Assessment of reporting biases

In meta-analyses involving at least 10 trials, we intended to
explore potential publication bias by generating a funnel plot
and statistically testing this by conducting a linear regression test
(Sterne 2011). We would have considered a P value of < 0.1 as
significant for this test. However, as we included only seven trials in
the review, this test was not conducted (Sterne 2011).

Data synthesis

We performed analyses according to the recommendations of
Cochrane (Deeks 2011). We used the Cochrane statistical soNware
Review Manager (RevMan) 5 (RevMan 2014) for analyses. We
analysed same numbers and diFerent numbers of chemotherapy
cycles in each arm separately (e.g. three cycles in the experimental
arm versus four cycles in the standard arm). Had the data been
considered suFiciently similar to be combined, we intended to
pool the results using a fixed-eFect model. Due to the clinical
heterogeneity of the trials (e.g. diFerent type of chemotherapy,
starting points in diFerent decades), we used a random-eFects
model.

We used the GRADE (Grading of Recommendations Assessment,
Development and Evaluation) profiler to create 'Summary of
findings' tables, as suggested in the Cochrane Handbook for
Systematic Reviews of Interventions (Schünemann 2011). We
prioritised outcomes according to their relevance to patients. The
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most important outcome was OS, followed by PFS, AEs , CR and
ORR.

Subgroup analysis and investigation of heterogeneity

We planned the following subgroup analyses to investigate the
potential causes of heterogeneity with diFerent treatment eFects
in diFerent groups.

• Proportion of patients with early favourable stage HL versus
early unfavourable stage HL.

• Bulky versus non-bulky disease e.g. I) with mediastinal mass
versus without mediastinal mass II) with > 3 involved nodal areas
versus < 3 involved nodal areas.

• DiFerent sequence of interventions e.g. chemotherapy +
radiotherapy versus radiotherapy + chemotherapy versus
chemotherapy-radiotherapy-chemotherapy.

• DiFerent radiotherapy treatment regimens e.g. involved-field
(IF)-radiotherapy versus extended- field (EF)-radiotherapy.

• DiFerent chemotherapy regimens e.g. ABVD ( adriamycin,
bleomycin, vinblastine, and dacarbazine ) versus CVPP
(cyclophosphamide, vinblastine, procarbazine, prednisone)
versus EBVP (epirubicin, bleomycin, vinblastine, prednisone).

We assessed subgroup diFerences using the test for subgroup
diFerences in RevMan5 (RevMan 2014).

Sensitivity analysis

We performed a sensitivity analysis to assess the robustness of
the overall result with respect to quality and trial design. Using
sensitivity analysis we explored the following .

• Measures of study quality (intention-t o -treat (ITT) analysis, > 10
% of patients not evaluated versus ≤ 10 % not evaluated).

• Measures of OS, PFS, CR and ORR while excluding three trials
(HD6; MSKCC trial #90-44; UK NCRI Rapid), because of potential
other high risk of bias (high number of patients did not receive
the intended therapy and no per-protocol results available).

• Additional measures of PFS with per-protocol results of one trial
(UK NCRI Rapid).

R E S U L T S

Description of studies

Results of the search

Our updated literature search led to 5518 potentially relevant
references related to the treatment of patients with early stage
Hodgkin lymphoma (HL). Of these, we identified 602 as duplicates
and excluded 4852 at the initial stage of screening because they
did not fulfil our predefined inclusion criteria. The remaining 64
publications we retrieved as full- text publications or abstract
publications for detailed evaluation. Of these 64 trials, we
excluded 40 trials. So finally we formally included seven trials (24
publications) with 2564 patients in the main analyses of this review.

The search in 2010 yielded 2800 references. Of these, we excluded
2749 at the initial stage. Of the remaining 51 trials, we excluded 41
and so we included five trials with 10 publications in the analyses
of the review.

We documented the overall number of trials screened, identified,
selected, excluded and included in a PRISMA flow diagram (Figure
1).

Included studies

See also the 'Characteristics of included studies' tables and Table 1.

We included seven trials (CALGB 7751; EORTC-GELA H9-F;
H10F/H10U; HD6; Mexico B2H031; MSKCC trial #90-44; UK NCRI
Rapid) in this review. Five trials had the same number of
chemotherapy cycles in each arm (CALGB 7751; EORTC-GELA H9-
F; Mexico B2H031; MSKCC trial #90-44; UK NCRI Rapid), two with
diFerent numbers of chemotherapy cycles in the experimental arm
and the standard arm (H10F/ H10U; HD6). The earliest trial recruited
in the 1970s and the latest between 2003 and 2010. We extracted
the data from full- text publications for six trials and for one trial
(EORTC-GELA H9-F), from the abstract. For the H10 trial we analysed
the two subgroups H10F and H10U separately.

Design

Of the seven included trials, three are two-armed randomised
controlled trials (RCTs) (CALGB 7751; MSKCC trial #90-44; UK NCRI
Rapid); four are three-armed RCTs :

One trial (H10F/H10U) divided patients into two main groups
(favourable (F) and unfavourable (U)) prior to randomisation, and
then used a three-armed design for each group: one standard
arm (chemotherapy plus radiotherapy), one positron emission
tomography (PET)-negative (chemotherapy alone) and one PET-
positive arm (chemotherapy plus radiotherapy) in each group. We
excluded the PET-positive arm of each group in this systematic
review.

Mexico B2H031 randomised patients to radiotherapy alone,
chemotherapy plus radiotherapy or chemotherapy alone. We
excluded the radiotherapy arm in this systematic review.

EORTC-GELA H9-F randomised patients to chemotherapy alone,
chemotherapy plus radiotherapy with 36 Gy or chemotherapy
plus radiotherapy with 20 Gy. We evaluated the two radiotherapy
dosages together in this review.

HD6 randomised patients to chemotherapy alone versus
radiotherapy alone or chemotherapy plus radiotherapy. In the
experimental arm people with an unfavourable risk profile
received chemotherapy plus radiotherapy, whereas people with a
favourable risk profile received radiotherapy only. In the standard
arm, people with unfavourable and favourable risk profile both
received chemotherapy only. We considered in this review only
people with an unfavourable risk profile and the comparison
chemotherapy alone versus chemotherapy plus radiotherapy.

Two trials compared diFerent numbers of chemotherapy cycles in
the arms (H10F/H10U; HD6).

Sample sizes

The smallest trial included 55 (37 analysed) patients (CALGB 7751)
and the largest trial 1137 (900 PET-negative patients analysed)
patients (H10F/H10U).
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Location

The included trials came from a range of research groups from
diFerent countries: one trial in USA (CALGB 7751); one trial in
USA and Canada (MSKCC trial #90-44); one trial in USA, Canada
and Italy (HD6); two trials in diFerent institutions of European
countries (EORTC-GELA H9-F; H10F/H10U); one trial in Mexico
(Mexico B2H031); and one trial in UK (UK NCRI Rapid).

Participants

This review included a total of 2564 male and female adults,
with a newly confirmed diagnosis of clinical stage (CS) I and II or
pathologic stage (PS) I and II HL and without previous treatment.

Interventions

Chemotherapy cycles used:

• six cycles of chemotherapy alone or six cycles of same
chemotherapy plus radiotherapy in four trials (CALGB 7751;
EORTC-GELA H9-F; Mexico B2H031; MSKCC trial #90-44);

• three cycles of chemotherapy alone or three cycles of same
chemotherapy plus radiotherapy in one trial (UK NCRI Rapid);

• six cycles of chemotherapy alone or four cycles of same
chemotherapy plus radiotherapy in a subgroup of one trial
(H10U);

• four cycles of chemotherapy alone or three cycles of same
chemotherapy plus radiotherapy in a subgroup of one trial
(H10F);

• four cycles of chemotherapy alone or two cycles of same
chemotherapy plus radiotherapy in one trial (HD6).

Chemotherapy regimens used:

• ABVD (adriamycin, bleomycin, vinblastine, and dacarbazine) in
five trials (H10F/H10U; HD6; Mexico B2H031; MSKCC trial #90-44;
UK NCRI Rapid);

• CVPP (cyclophosphamide, vinblastine, procarbazine,
prednisone) in one trial (CALGB 7751);

• EBVP (epirubicin, bleomycin, vinblastine, prednisone) in one
trial (EORTC-GELA H9-F).

Size of radiation fields used for the delivery of radiotherapy:

• involved-field radiotherapy in three trials (CALGB 7751; EORTC-
GELA H9-F; UK NCRI Rapid);

• extended-field radiotherapy in one trial (Mexico B2H031);

• mixed radiotherapy (extended-field or involved-field
radiotherapy) in one trial (MSKCC trial #90-44);

• subtotal nodal radiotherapy in one trial (HD6);

• involved-node radiotherapy in one trial (H10F/H10U).

One trial (Mexico B2H031) administrated three cycles of
chemotherapy before and aNer radiotherapy (sandwich technique);
in the other trials chemotherapy was administered prior to
radiotherapy.

Outcomes

Primary outcome measure

Six of the seven trials analysed overall survival (CALGB 7751;
EORTC-GELA H9-F; HD6; Mexico B2H031; MSKCC trial #90-44; UK
NCRI Rapid).

Secondary outcome measures

Not all of the included trials reported p rogression-free survival
(PFS) data according to our definition (time to progression or death
of any cause). All trials except CALGB 7751 reported some type
of progression outcome (see Table 2). Three trials (CALGB 7751;
Mexico B2H031; MSKCC trial #90-44) reported response rate. Most
trials reported adverse events (AEs), but in diFerent ways. Two trials
reported infection- related mortality (HD6; MSKCC trial #90-44), four
trials second cancer- related mortality (EORTC-GELA H9-F; HD6;
Mexico B2H031; UK NCRI Rapid), and three cardiac disease- related
mortality (CALGB 7751; Mexico B2H031; UK NCRI Rapid). No trial
reported infertility.

Conflict of interest

No trial reported information with respect to conflict of interest.

Excluded studies

ANer the screening of abstracts we excluded 4852 trials that clearly
did not match our inclusion criteria.

We excluded a total of 40 articles aNer detailed evaluation of full text
publications with the following main reasons:

• eight trials were non-randomised comparisons or reviews
(Cimino 1990; Cosset 1992; Kim 2003; Körholz 2004; Longo 1992;
Meyer 2013; Reinartz 2013; Specht 1992);

• 16 trials not chemotherapy alone versus chemotherapy plus
radiotherapy (Andrieu 1999; Brusamolino 1994; Cheveresan
1998; Desablens 1999; Dionet 1988; Ferme 2005; Horning 2007;
Noordijk 2006; Pavlovsky 1997; Radford 2002; RüFer 1996; RüFer
1998; RüFer 1999; Straus 1989; Thistlethwaite 2007; Thomas
2004);

• eight trials involved < 80% early stage patients (Bonnet 2007;
Horning 1996; Kung 1993; Kung 2006; Laskar 2004; O'Dwyer
1984; O'Dwyer 1985; Picardi 2007);

• six trials did not include adults (Friedmann 2014; Lemerle 1986;
Nachman 2002; Pavlovsky 1988; Weiner 1997; Wolden 2012);

• two publications were of "one trial" (Hirsch 1994; Hirsch 1996),
where MSKCC patients were randomised to chemotherapy
alone versus chemotherapy plus radiotherapy, or diFerent
chemotherapy plus diFering radiotherapy schemes were
followed for pulmonary function for approximately one year.
The 45 patients with a relevant comparison to this review are
presumably included in the MSKCC trial #90-44.

These publications we described under Characteristics of excluded
studies.

Risk of bias in included studies

See 'Risk of bias' tables sections in the 'Characteristics of included
studies' tables and to Figure 2: this 'Risk of bias' summary figure
presents all our judgements in a cross-tabulation of study by entry.
Overall, we considered the quality of included trials to be moderate.
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Figure 2.   Methodological quality summary: review authors' judgements about each methodological quality item
for each included study.
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Allocation

A random component in the sequence generation process
described in three trials (H10F/ H10U; HD6; MSKCC trial #90-44),
we judged the risk of selection bias as low. The other trials
are described as "randomised trials" without further information
about the process of randomisation (CALGB 7751; EORTC-GELA H9-
F; Mexico B2H031; UK NCRI Rapid), so we judged the risk of bias as
unclear.

Four trials performed treatment allocation of patients at a central
trial oFice (H10F/ H10U; HD6; MSKCC trial #90-44; UK NCRI Rapid),
we judged these to be at low risk of potential bias. We judged the
risk of selection bias for the other three trials to be unclear (CALGB
7751; EORTC-GELA H9-F; Mexico B2H031), because of no available
information regarding the allocation concealment.

Blinding

As radiotherapy is diFicult to blind, one does not expect the patients
to be blinded. However, one trial reported information about
blinding of outcome assessors or statisticians (H10F/H10U), so we
judged the risk of bias as low. As blinding of the outcome assessors
is considered important for this review, we judged the other trials
as unclear for the question of blinding.

Although the trials were not blinded, this does not aFect the
outcome overall survival (OS). Therefore, we judged the risk of
blinding for OS as low for all trials.

Incomplete outcome data

Four trials described missing outcome data in detail or included all
randomised patients in the analysis without reporting any missing
data for this outcome (EORTC-GELA H9-F; H10F/H10U; MSKCC trial
#90-44; UK NCRI Rapid); hence we judged the risk of bias as low.

In the Mexico B2H031 trial 20/327 patients were missing from the
analyses without further information (this information was not
available only for the two arms included in this review). As the
number of missing patients is less than 10%, we judged the risk
of bias as low. Similarly for the HD6 trial with 6/405 patients not
analysed. The CALGB 7751 trial did not analyse a high proportion
of patients (18/55 patients), therefore we judged the risk of bias as
high.

Selective reporting

Most of the trials reported little information about which outcomes
were primary outcomes and how these were defined, so we judged
the risk of bias as unclear for these trials (CALGB 7751; EORTC-
GELA H9-F; Mexico B2H031; MSKCC trial #90-44). Three trials did
not report all of the study’s pre-specified secondary outcomes
(H10F/H10U; HD6; UK NCRI Rapid), hence we judged the risk of bias
as high. We found study protocols for four trials only (EORTC-GELA
H9-F; H10F/H10U; HD6; UK NCRI Rapid).

Other potential sources of bias

Three trials did not provide suFicient information to assess whether
an important risk of bias exists, therefore we judged the risk of
other potential sources of bias as unclear (CALGB 7751; H10F/
H10U; Mexico B2H031). One trial ended early due to predefined
stopping rule. The hazard ratio (HR) estimate is based on the
full group receiving additional radiotherapy and not only those
patients up to the time the no radiotherapy arm was stopped

(EORTC-GELA H9-F). This is known to increase the eFect estimate
of trials. In addition, the data are preliminary. So we judged the
risk of bias as high for this trial. In the UK NCRI Rapid trial 28
of 420 patients did not receive treatment as randomised: two
received radiotherapy in the chemotherapy alone arm and 26 did
not receive radiotherapy in the chemotherapy plus radiotherapy
arm. Five of the eight patients who died in the chemotherapy
plus radiotherapy arm, received no radiotherapy. These patients
were still included in the analysis. Because this could eFect
the results, we judged the risk of bias as high. In the MSKCC
trial #90-44 trial, 11 patients randomised to the chemotherapy
plus radiotherapy arm never received radiotherapy (six refused,
four progressed on chemotherapy prior to receiving radiotherapy,
one never received radiotherapy because of bleomycin- induced
toxicity to radiotherapy). In the HD6 trial, a total of 41 patients
did not re c eive the assigned therapy. Among the patients in
the chemotherapy arm, 16 of 196 patients without any further
subdivision into favourable and unfavourable risk profile, in the
radiation-therapy group, 11 of the 64 patients in the cohort with
a favourable risk profile (radiotherapy alone) and 14 of the 139 in
the cohort with an unfavourable risk profile (chemotherapy plus
radiotherapy) did not receive the assigned therapy. For both these
trials, we judged the risk of bias as high.

E<ects of interventions

See: Summary of findings for the main comparison Same
number of chemotherapy cycles in both arms; Summary of
findings 2 DiFerent numbers of chemotherapy cycles in both arms

1. Same number of chemotherapy cycles in both arms

Five of the seven trials evaluated the same number of
chemotherapy cycles in each arm (CALGB 7751; EORTC-GELA H9-F;
Mexico B2H031; MSKCC trial #90-44; UK NCRI Rapid).

Primary outcome Overall survival (OS)

Patients

Five trials with 1388 patients reported OS (CALGB 7751; EORTC-
GELA H9-F; Mexico B2H031; MSKCC trial #90-44; UK NCRI Rapid). In
the UK NCRI Rapid trial, 12% of the patients in the chemotherapy
plus radiotherapy arm did not receive treatment as randomised: 26
did not receive radiotherapy. Five of the eight patients who died in
the chemotherapy plus radiotherapy arm received no radiotherapy.
These patients were included in the published analysis. In the
MSKCC trial #90-44 trial, 11 patients randomised to radiotherapy
never received radiotherapy. Because this aFects the results and
no per-protocol results were available for both trials, we excluded
the trials from the meta-analysis for a sensitivity analysis and
performed subgroup analyses without these trials as well (three
trials with 816 patients).

Results

The addition of radiotherapy to chemotherapy has probably little
or no diFerence on OS (hazard ratio (HR) = 0.48; 95% confidence
interval (CI) 0.22 to 1.06; P = 0.07, see Analysis 1.1), with a

moderate grade of heterogeneity between trials (I2 = 52%). One
reason for the heterogeneity could be the results of the UK NCRI
Rapid and MSKCC trial #90-44 trials. In the UK NCRI Rapid trial
28 of 420 patients did not receive treatment as randomised: two
received radiotherapy in the chemotherapy alone arm and 26 did
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not receive radiotherapy in the chemotherapy plus radiotherapy
arm. Five of the eight patients who died in the chemotherapy
plus radiotherapy arm received no radiotherapy. These patients
were included in the published analysis of the trial. In the MSKCC
trial #90-44 trial, 11 patients randomised to the chemotherapy
plus radiotherapy arm never received radiotherapy (six refused, fo
ur progressed on chemotherapy prior to receiving radiotherapy,

one never received radiotherapy because of bleomycin- induced
toxicity to radiotherapy).

In a sensitivity analysis without UK NCRI Rapid and MSKCC trial
#90-44, the addition of radiotherapy to chemotherapy significantly
improved OS (HR 0.31; 95% CI 0.19 to 0.52; P < 0.00001). We found
no evidence of heterogeneity across the trials in the meta-analysis
(P value of the homogeneity test = 0.72; I2 = 0%), see Figure 3.

 

Figure 3.   Forest plot of comparison: 2 Overall survival -- same number of chemotherapy cycles without UK NCRI
Rapid and MSKCC trial #90-44 , outcome: 2.1 Sensitivity analysis - without UK NCRI Rapid and MSKCC trial #90-44.

 
Subgroup analyses

The subgroup analyses showed no statistically significant
diFerences between the subgroups examined (early favourable
or unfavourable disease, bulky or non-bulky disease, timing and
type of radiation therapy, type of chemotherapy). See Analysis 1.2;
Analysis 1.3; Analysis 1.4; Analysis 1.5; Analysis 1.6.

The P value for the intention-to-teat (ITT)-analysis is P = 0.78,
so there are no statistically significant diFerences between the
subgroups in the performed sensitivity analysis, see Analysis 1.7.

Subgroup analyses without UK NCRI Rapid and MSKCC trial #90-44

The subgroup analyses without UK NCRI Rapid and MSKCC trial
#90-44 showed no statistically significant diFerences between the
subgroups examined (early favourable or unfavourable disease,
bulky or non-bulky disease, timing of radiotherapy, type of
radiotherapy and type of chemotherapy. See Analysis 2.2; Analysis
2.3; Analysis 2.4; Analysis 2.5; Analysis 2.6.

There are no statistically significant subgroup diFerences in the ITT-
analysis as well (P = 0.42), see Analysis 2.7.

Secondary outcomes

Progression-free survival (PFS)

Patients

Four trials with 1351 patients reported PFS (EORTC-GELA H9-F;
Mexico B2H031; MSKCC trial #90-44; UK NCRI Rapid).

Results

Not all trials reported PFS according to the definition in the
protocol (time to progression or death from any cause). However,
all trials in the main analysis reported some progression endpoint,
such as event-free survival, time to treatment failure and time
to progression, and were evaluated as tumour control. We have
provided exact given definitions in Table 2.

The combination of chemotherapy and radiotherapy probably
improved PFS statistically significantly (HR 0.42; 95% CI 0.25 to
0.72); P = 0.001; see Figure 4), with a clear statistical heterogeneity

between trials (I2 = 69%), which may in part be due to the diFerent
definitions used. For example, some trials examined progression
or freedom from treatment failure in all patients, while others
examined disease-free survival, which is restricted to patients who
reached a complete response (CR).

 

Figure 4.   Forest plot of comparison: 2 Progression-free survival, outcome: 2.1 All trials.

 
In a sensitivity analysis without the UK NCRI Rapid and MSKCC
trial #90-44 trials, the addition of radiotherapy to chemotherapy
significantly improved PFS (HR 0.28, 95% CI 0.20 to 0.39; P <
0.00001), see Analysis 4.1.

Subgroup analyses

The subgroup analysis including the UK NCRI Rapid and MSKCC
trial #90-44 trials by proportion of patients with early favourable
disease (P = 0.01, see Analysis 3.2), which showed statistically
significant diFerences. In trials with early favourable patients
(EORTC-GELA H9-F, 578 patients, HR 0.27; 95% CI 0.17 to 0.43; P
< 0.00001) and unfavourable patients only (Mexico B2H031, 201
patients, HR 0.29; 95% CI 0.17 to 0.48; P < 0.00001), the addition
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of radiotherapy to chemotherapy significantly improved PFS. The
trials with mixed patient population (MSKCC trial #90-44; UK NCRI
Rapid, 572 patients) showed no evidence for a diFerence between
treatments (HR 0.71; 95% CI 0.43 to 1.17; P = 0.18).

The other subgroup analyses showed no statistically significant
diFerences between the subgroups examined (bulky or non-bulky
disease, timing of radiotherapy, type of radiotherapy, type of
chemotherapy), see Analysis 3.3; Analysis 3.4; Analysis 3.5; Analysis
3.6.

Because of the potential other high risk of bias of the UK NCRI
Rapid trial, we used the per-protocol results of this trial for
another sensitivity analysis. We excluded the MSKCC trial #90-44
trial because no per-protocol results were available. The results
of the analysis agreed with the main results that the combination
of chemotherapy and radiotherapy probably improved PFS in a
statistically significant way (HR 0.30; 95% CI 0.22 to 0.41; P <
0.00001), see Analysis 3.7.

Subgroup analyses without UK NCRI Rapid and MSKCC trial #90-44

The subgroup analyses without the UK NCRI Rapid and MSKCC trial
#90-44 trials showed no statistically significant diFerences between
the subgroups examined (early favourable or unfavourable disease,
bulky or non-bulky disease, timing of radiotherapy, type of
radiotherapy and type of chemotherapy, see Analysis 4.2; Analysis
4.3; Analysis 4.4; Analysis 4.5; Analysis 4.6).

Complete response (CR)

Patients

Three trials including 376 patients reported the CR rate (CALGB
7751; Mexico B2H031; MSKCC trial #90-44).

Results

We found no evidence of an improvement in CR in favour of the
chemotherapy plus radiotherapy group (risk ratio (RR) 1.08; 95%
CI 0.93 to 1.25; P = 0.33), with a clear statistical heterogeneity

between trials (I2 = 67%), without explainable reasons (Figure 5).
In a sensitivity analysis without the MSKCC trial #90-44 trial, the
results do not change (RR 1.22; 95% CI 0.84 to 1.78; P = 0.28, see
Analysis 6.1).

 

Figure 5.   Forest plot of comparison: 3 Complete response rate, outcome: 3.1 All trials.

 
Subgroup analyses

A subgroup analysis by type of chemotherapy showed statistically
significant diFerences (P = 0.03), see Analysis 5.6. In one trial (CALGB
7751, 37 patients), chemotherapy plus radiotherapy showed a
statistically significant improved CR by administering CVPP (RR
1.55; 95% CI 1.06 to 2.27; P = 0.03), the use of ABVD showed
no evidence for diFerences between chemotherapy alone and
chemotherapy plus radiotherapy regarding CR (Mexico B2H031;
MSKCC trial #90-44, 339 patients, RR 1.02; 95% CI 0.95 to 1.09; P =
0.64).

The other subgroup and sensitivity analyses showed no statistically
significant diFerences between the subgroups (early favourable or
unfavourable disease, bulky or non-bulky disease, timing and type
of radiotherapy, see Analysis 5.2; Analysis 5.3; Analysis 5.4; Analysis
5.5.

There are statistically significant subgroup diFerences in the ITT-
analysis (P = 0.03), see Analysis 5.7. In one trial without ITT-analysis
(CALGB 7751, 37 patients), chemotherapy plus radiotherapy
showed a statistically significant improved CR. The trials with ITT-
analysis (≤ 10 % of patients not evaluated; Mexico B2H031; MSKCC
trial #90-44, 339 patients, RR 1.02; 95% CI 0.95 to 1.09; P = 0.64)
showed no evidence for a diFerence between the trials.

Subgroup analyses without MSKCC trial #90-44

Without the MSKCC trial #90-44 trial, the subgroup analyses showed
no statistically significant diFerences between the subgroups
examined (bulky or non-bulky disease, timing and type of radiation
therapy, type of chemotherapy, see Analysis 6.2; Analysis 6.3;
Analysis 6.4; Analysis 6.5) and the ITT-analysis, see Analysis 6.6.

Overall response rate (ORR)

Patients

Two trials including 339 patients reported ORR (Mexico B2H031;
MSKCC trial #90-44).

Results

We found no evidence of a statistically significant diFerence
regarding ORR between the chemotherapy alone group and the
chemotherapy plus radiotherapy group (RR 1.00; 95% CI 0.94 to
1.07; P = 0.98), with a fixed-eFect analysis. We found no evidence
of heterogeneity across the trials in the meta-analysis (P value of
the homogeneity test = 0.37; I2 = 0%) (Figure 6). Without the MSKCC
trial #90-44 trial, only one trial reported ORR and the results do not
change (RR 1.04; 95% CI 0.92 to 1.18; P = 0.51), see Analysis 8.1.
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Figure 6.   Forest plot of comparison: 4 Overall Response Rate, outcome: 4.1 All Trials.

 
Subgroup analyses

No subgroup analysis showed statistically significant diFerences (P
= 0.44 for early favourable or unfavourable disease, bulky or non-
bulky disease, timing and type of radiotherapy, see Analysis 7.2;
Analysis 7.3; Analysis 7.4; Analysis 7.5).

Subgroup analyses without MSKCC trial #90-44

Without the MSKCC trial #90-44 trial, only one trial reported ORR
(Mexico B2H031), therefore we did not perform subgroup analyses.

Adverse events (AEs)

Most adverse events reported in the trials seem to be similar
in both groups and are typical for the chemotherapy received
(e.g. haematological eFects, bleomycin- induced lung disease).
Only a few trials reported AEs considered of particular interest
(secondary malignancies, cardiac disease). Regarding infection-
related mortality, (one trial (MSKCC trial #90-44), 152 patients,
RR 0.33; 95% CI 0.01 to 8.06; P = 0.5), second cancer- related
mortality (three trials (EORTC-GELA H9-F; Mexico B2H031; UK NCRI
Rapid), 1199 patients, RR 0.53; 95% CI 0.07 to 4.29; P = 0.55),
and cardiac disease- related mortality (two trials (CALGB 7751;
UK NCRI Rapid), 457 patients, RR 2.94; 95% CI 0.31 to 27.55; P =
0.35), there are no statistically significant diFerences between the
use of chemotherapy alone and chemotherapy plus radiotherapy
(see Analysis 9.1; Analysis 9.2; Analysis 9.3). No trial reported data
regarding infertility.

In a sensitivity analysis without the UK NCRI Rapid and MSKCC trial
#90-44 trials, the results do not change : there are no statistically
significant diFerences between the use of chemotherapy alone
and chemotherapy plus radiotherapy regarding second cancer-
related mortality (two trials (EORTC-GELA H9-F; Mexico B2H031),
779 patients, RR 0.71; 95% CI 0.02 to 33.60; P = 0.86, see Analysis
10.1) and cardiac disease- related mortality (one trial (CALGB 7751),
37 patients, RR 2.85; 95% CI 0.12 to 65.74; P = 0.51, see Analysis 10.2).
Without MSKCC trial #90-44, no trial reported infection- related
mortality.

2. Di<erent numbers of chemotherapy cycles in both arms

Two of the seven trials evaluated diFerent numbers of
chemotherapy cycles in each arm (H10F/ H10U; HD6)

Primary outcome Overall survival (OS)

Patients

Only one trial with 276 patients reported OS (HD6), therefore we did
not perform subgroup analyses. In this trial, 41 of 399 patients did
not receive therapy as randomised, therefore a sensitivity analysis
without the HD6 trial could no be performed for the same reasons.

Results

The use of chemotherapy alone significantly improved OS (HR 2.12;
95% CI 1.03 to 4.37; P = 0.04), see Analysis 11.1.

Secondary outcomes

Progression-free survival (PFS)

Patients:

Both trials with 1176 patients reported PFS (H10F/H10U; HD6).

Results

The addition of radiotherapy to chemotherapy did not improve
PFS in a statistically significant way (HR 0.42; 95% CI 0.14 to 1.24;
P = 0.12, see Analysis 12.1 ) with a clear statistical heterogeneity

between trials (I2 = 84%), which may in part be due to the diFerent
definitions used.

In a sensitivity analysis without the HD6 trial, the addition of
radiotherapy to chemotherapy significantly improved PFS (HR 0.24;
95% CI 0.07 to 0.88; P = 0.03, based on one trial, 900 partic i pants),
see Analysis 13.1.

Subgroup analyses

The subgroup analyses by proportion of patients with early
favourable disease (P = 0.03, see Analysis 12.2) and type of
radiotherapy (P = 0.04, see Analysis 12.4) showed statistically
significant diFerences.

In the part of the trial with early favourable patients (H10F,
381 patients), the addition of radiotherapy to chemotherapy
significantly improved PFS (HR 0.11; 95% CI 0.03 to 0.40; P =
0.001). In the trials with only unfavourable patients (H10U; HD6, 795
patients), the addition of radiotherapy to chemotherapy showed no
evidence for a diFerence regarding PFS (HR 0.67; 95% CI 0.26 to 1.76;
P = 0.42).

Chemotherapy plus radiotherapy improved PFS in a statistically
significant way by the use of involved- field radiotherapy
(H10F/H10U, 900 patients, HR 0.24; 95% CI 0.07 to 0.88; P = 0.03).
No evidence for a diFerence between chemotherapy alone and
chemotherapy plus radiotherapy was shown by the use of subtotal
nodal radiation (HD6, 276 patients, HR 1.09; 95% CI 0.62 to 1.93; P
= 0.76).

The other subgroup analysis showed no statistically significant
diFerences between the subgroups examined (bulky or non-bulky
disease P = 0.93, see Analysis 12.3).

As data of all patients were analysed, we did not perform
sensitivity/ITT-analysis.
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Subgroup analyses without HD6

No subgroup analysis showed statistically significant diFerences (P
= 0.07 for early favourable or unfavourable disease and bulky or
non-bulky disease, see Analysis 13.2; Analysis 13.3).

Complete response (CR)

Not reported.

Overall response rate (ORR)

Not reported.

Adverse events ( AEs)

Only one trial (HD6) reported adverse events considered of
particular interest, but there is no evidence for diFerences
between the use of chemotherapy alone and chemotherapy plus
radiotherapy regarding infection- related mortality (RR 6.90; 95% CI
0.36 to 132.34; P = 0.20), second cancer- related mortality (RR 2.22;
95% CI 0.70 to 7.03; P = 0.18), and cardiac disease- related mortality
(RR 0.99; 95% CI 0.14 to 6.90; P = 0.99), see Analysis 14.1; Analysis
14.2; Analysis 14.3. The trial did not report data regarding infertility.
A sensitivity analysis without the HD6 trial could no be performed.

D I S C U S S I O N

Summary of main results

The following findings emerge from this updated Cochrane review
and meta-analysis evaluating the eFects of chemotherapy alone
compared to chemotherapy plus radiotherapy in adults with early-
stage Hodgkin lymphoma (HL).

Same number of chemotherapy cycles in both arms

• The addition of radiotherapy to chemotherapy has probably
little or no diFerence on OS. Without inclusion of two trials
from the main analysis because of potential other high risk of
bias chemotherapy plus radiotherapy improves overall survival
(OS) compared to chemotherapy alone (results of the sensitivity
analysis).

• Chemotherapy plus radiotherapy probably improves
progression-free survival (PFS) /tumour control compared to
chemotherapy alone.

• Regarding complete response (CR), there are no significant
statistical diFerences between chemotherapy alone and
chemotherapy plus radiotherapy.

• Regarding overall response rate (ORR), there are no significant
statistical diFerences between chemotherapy alone and
chemotherapy plus radiotherapy.

• There are no significant statistical diFerences between
chemotherapy alone and chemotherapy plus radiotherapy
regarding adverse events- related mortality considered of
particular interest (infection- related mortality, second cancer-
related mortality and cardiac disease- related mortality).

Di<erent numbers of chemotherapy cycles in both arms

• Chemotherapy alone may improve slightly OS compared to
chemotherapy plus radiotherapy, based on one trial with
potential other high risk of bias.

• Regarding PFS/ tumour control, there are no significant
statistical diFerences between chemotherapy alone and

chemotherapy plus radiotherapy. Without inclusion of one trial
from the main analysis becaus of potential other high risk of
bias, chemotherapy plus radiotherapy improves PFS compared
to chemotherapy alone (results of the sensitivity analysis, based
on one trial).

• There are no significant statistical diFerences between
chemotherapy alone and chemotherapy plus radiotherapy
regarding adverse events- related mortality considered of
particular interest (infection- related mortality, second cancer-
related mortality and cardiac disease- related mortality), based
on one trial.

When interpreting these results, it is important to consider that
results lacking statistical significance do not necessarily rule out
diFerences which may be clinically relevant for some patients.

Overall completeness and applicability of evidence

There are seven published r a ndomised controlled trials
(RCTs) dealing with a comparison of chemotherapy alone and
chemotherapy plus radiotherapy in previously untreated adults
with early stage HL .

Six of the included studies were published as full-text articles,
providing suFicient information about the design, participants,
methods and outcomes (CALGB 7751; H10F/ H10U; HD6; Mexico
B2H031; MSKCC trial #90-44; UK NCRI Rapid). The remaining trial
was published as abstract and therefore lacked information on
relevant data (EORTC-GELA H9-F).

Five of the seven trials evaluated the same number of
chemotherapy cycles in each arm (CALGB 7751; EORTC-GELA H9-
F; Mexico B2H031; MSKCC trial #90-44; UK NCRI Rapid), and two,
diFerent numbers of cycles (H10F/H10U; HD6).

The primary endpoint of this review was OS, due to its prime
clinical relevance and its importance for patients. Moreover, it is
a commonly accepted direct measure of the benefit of cancer
treatment, as well as an endpoint that is not subject to bias by
the outcome assessor. Five trials with 1388 patients evaluated the
same number of chemotherapy cycles in each arm included in
this meta-analysis, the addition of radiotherapy to chemotherapy
has no evidence for a diFerence in OS. With the exception of two
trials from the main analysis because of potential other high risk of
bias, OS is significantly better in patients receiving chemotherapy
plus radiotherapy compared to chemotherapy alone (results of the
sensitivity analysis, two trials were excluded from the main analysis
because of potential other high risk of bias). Only one trial with
diFerent cycles of chemotherapy in the arms reported OS and
found a benefit for the use of chemotherapy alone. This trial has a
potential other high risk of bias as well.

In addition to these published trials, we are aware of three ongoing
trials (GHSG HD16; GHSG HD17; HD0801) comparing chemotherapy
alone and chemotherapy plus radiotherapy in adults with the
same number of cycles of chemotherapy in both arms. These trials
included 2720 patients with early-stage HL, as dealt with in this
systematic review. The publication of the results of these trials
could deliver clearly results regarding OS and will necessitate an
update to this review. We identified no ongoing trials comparing
chemotherapy alone and chemotherapy plus radiotherapy with
diFerent numbers of chemotherapy cycles in the arms.
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Quality of the evidence

Overall, we judged the potential risk of bias of the seven included
trials as moderate.

All the included trials were reported as randomised studies, but
only three of the trials reported the sequence generation process.
In three trials, the treatment allocation of patients is unclear.
As radiotherapy is diFicult to blind, in the included trials blinding
of patients as well as blinding of physicians was impossible.
Blinding of the outcome assessor would have made no diFerence
to the primary outcome, OS, and therefore we judged the risk of
performance and detection bias to be low for all three trials. For
the other reported outcomes, most studies did not report whether
outcome assessors were blinded with the exception of one trial. As
it is not feasible to blind the intervention exercise, we judged the
risk of detection bias for these trials as unclear.
For four trials, we judged the potential risk of other bias as
high. In one trial, one arm was stopped early and data were not
available for these patients. In the other three trials, patients did not
receive treatment as randomised, but were included in the analysis.
Because this could eFect the results, we excluded the trials from the
meta-analysis for a sensitivity analysis and performed subgroup
analyses without these trials.

Three trials did not report all of the study’s pre-specified secondary
outcomes, hence we judged the risk of selective reporting bias as
high for these trials.

For the same number of chemotherapy cycles in both arms, we
judged the quality of evidence for OS as moderate. We downgraded
one point for substantial heterogeneity. The inclusion of two trials
in which several patients did not receive planned radiotherapy,
could lead to increased heterogeneity. The quality of evidence for
the sensitivity analysis without these trials is moderate, as the
results are more imprecise, as less patients have been included
and less events happened, but homogenous. The quality of the
evidence for PFS (definition of PFS varied across trials), we
considered to be moderate as well. Because of the very small
number of adverse events (AEs), we considered the quality of
evidence for AEs as low (imprecision). For CR, we judged the
quality of evidence as low because of th e low number of events
(imprecision) and heterogeneity (inconsistency) between the trials,
see Summary of findings for the main comparison.

For diFerent numbers of chemotherapy cycles in the arms, we
judged the quality of evidence for OS as low, because only one
trial provided data with a very low number of events (imprecision)
and the trial have potential other high risk of bias because 41 of
399 patients did not receive therapy as randomised. For PFS, we
considered the quality of evidence as low because of the strong
heterogeneity of data (inconsistency) and for AEs as low, because
only one trial provided data with a very low number of events (high
imprecision), see Summary of findings 2.

Potential biases in the review process

To prevent bias within the review, we considered only RCTs and
performed all relevant processes in duplicate. We developed a
sensitive search strategy, and searched all relevant data from
international cancer congresses and study registries to minimise
potential publication bias. We are not aware of any obvious
deficiencies in our review process. We generated no funnel plot to

explore potential publication bias because the number of included
trials was too low (<10 trials). However, in our intensive search
in trial registries we found no completed but unpublished trials,
therefore we judge potential risk of publication bias as low.

Agreements and disagreements with other studies or
reviews

To our knowledge this is the first comprehensive review with
meta-analysis focusing on patients with early stage HL in adults
that compared chemotherapy alone with chemotherapy plus
radiotherapy.

The main analysis according to the strict inclusion criteria of our
review protocol included seven randomised controlled trials with
2564 patients of both early favourable and early unfavourable HL .
The literature search revealed a number of trials with more than
20% of patients in advanced stages (Bonnet 2007; Horning 1996;
Kung 1993; Kung 2006; Laskar 2004; O'Dwyer 1984; O'Dwyer 1985;
Picardi 2007) or trials including children (Friedmann 2014; Lemerle
1986; Nachman 2002; Pavlovsky 1988; Weiner 1997; Wolden 2012,
but wh i ch do not match the inclusion criteria.

In the UK NCRI Rapid trial, patients with positive positron emission
tomography (PET findings) received a fourth cycle of ABVD and
radiotherapy. No results are stated for this arm. However, this
comparison did not match the inclusion criteria. Similar ly for
the patients with positive PET findings of the H10F/H10U trial.
These patients did not receive received chemotherapy only, thus
no comparison was possible. In PET positive patients irradiation
is probably more important than in PET negative patients, and
PET positive patients have a higher risk of dying, thus survival
in the trials with PET negative patients is higher. If that is the
case, then the restriction of omitting irradiation for PET negative
patients in UK NCRI Rapid and H10F/H10U probably caused the
need of irradiation in the analysis regarding PFS/tumour control is
underestimated.

Crump and c olleagues considered in a review the role of radiation
therapy in the treatment of early stage HL and matched relevant
RCTs to diFerent topics without performing a meta-analysis (Crump
2015). Because they included only RCTs published from 2003
onward or systematic reviews published from 2011 onward they
identified only one trial (HD6), which dealt with the comparison of
chemotherapy plus radiotherapy versus chemotherapy alone. The
other trials did not refer to this comparison including two trials
from this review (H10F/H10U; UK NCRI Rapid), which presented a
comparison of FDG-PET scanning versus direct therapy.

Sickinger and colleagues meta-analysed the eFects of PET-
adapted therapy (chemotherapy only) or chemotherapy followed
by radiotherapy in patients with HL in a systematic review
(Sickinger 2015). They found moderate- quality evidence that
PFS is better in individuals with early stage HL and a negative
PET scan receiving chemotherapy and additional radiotherapy
in contrast to those receiving chemotherapy only, based on
results of three trials (H10F/H10U; Picardi 2007; UK NCRI Rapid),
without a diFerentiation between same and diFerent numbers of
chemotherapy cycles in the arms.
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Implications for practice

This systematic review compared the eFects of chemotherapy
alone and chemotherapy plus additional radiotherapy in adults
with early stage Hodgkin lymphoma (HL).

For the comparison with same numbers of chemotherapy
cycles in both arms, we found moderate- quality evidence that
progression-free survival (PFS) /tumour control is superior in
patients receiving chemotherapy plus additional radiotherapy
compared to chemotherapy alone. The addition of radiotherapy
to chemotherapy has probably little or no diFerence on overall
survival (OS). The sensitivity analysis without two trials at
potential other high risk of bias showed that chemotherapy
plus radiotherapy improves OS compared to chemotherapy
alone. There are no significant statistical diFerences between
chemotherapy alone and chemotherapy plus radiotherapy
regarding adverse events- related mortality considered of
particular interest (infection- related mortality, second cancer-
related mortality and cardiac disease- related mortality).

For diFerent numbers of chemotherapy cycles in the arms, there
are no implications for OS and PFS/tumour control possible,
because of the low quality of evidence of the results. There are no
significant statistical diFerences between chemotherapy alone and
chemotherapy plus radiotherapy regarding adverse events- related

mortality considered of particular interest (infection- related
mortality, second cancer- related mortality and cardiac disease-
related mortality).

Implications for research

Since adding radiotherapy may result in more secondary
malignancies or cardiac disease and deaths, long-term follow-up
(more than 15 years) of clinical trials examining treatment options
in early stage HL would be helpful. In addition, clear definitions
of outcomes that examine PFS/tumour control would be useful in
order to reduce heterogeneity. We recommend measuring PFS , i.e.
time to progression, relapse or death of any cause. There is a need
for further research concerning the comparison of chemotherapy
alone and chemotherapy plus radiotherapy with diFerent numbers
of chemotherapy cycles in the arms because of the low quality of
evidence.
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Methods Randomised controlled trial with two arms:

• Chemotherapy alone arm and chemotherapy plus radiotherapy arm

Recruitment period:

• 1970s, exact period unclear

• 55 patients allocated; exact number per arm not reported

• 37 patients evaluated: 18 patients in chemotherapy alone arm and 19 patients in chemotherapy plus
radiotherapy arm

Baseline patient's characteristics described

Median follow-up time:
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• 22 months

No ITT analysis; more than 10% of the enrolled patients not evaluated

Conducted by the Cancer and Leukemia Group B (CALGB), USA

Participants Inclusion criteria:

• Patients with histologically documented, previously untreated, poor prognosis pathological stage I
and II; poor prognosis was defined as symptom class B, mixed cellularity or lymphocyte depleted his-
tology, a large mediastinal mass, or age > 40 years

Exclusion criteria:

• Not reported

PS I, II:

• Chemotherapy alone: 1, 17

• Chemotherapy plus radiotherapy: 6, 13

Prognostic features: not reported

Mean age:

• Chemotherapy alone: 24 years

• Chemotherapy plus radiotherapy: 30 years

Gender:

• Chemotherapy alone: 6 male, 12 female

• Chemotherapy plus radiotherapy: 14 male, 5 female

Baseline patient's characteristics: more male patients in chemotherapy plus radiotherapy arm; more
patients with mediastinal mass in chemotherapy alone arm

Histopathologic diagnosis: according to Rye modification of Lukes and Butler classification

Country:

• USA

Interventions • Chemotherapy alone: 6 cycles of CVPP (cyclophosphamide (75 mg/m2 orally, day 1), vinblastine (4mg/
m2 intravenous, days 1 and 8), procarbazine (100 mg/m2 orally, days 1-14), prednisone (40 mg/m2
orally, days 1-14)); repeated every 14 days

• Chemotherapy plus radiotherapy: same chemotherapy with involved-field radiotherapy; dose of ra-
diotherapy not reported; radiotherapy delivered before chemotherapy

• No additional treatment

Outcomes • Overall survival (reported)

• Complete response (reported)

Notes • Response documented after two cycles of chemotherapy

• Source of funding not reported

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk "randomly allocated".

CALGB 7751  (Continued)
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Allocation concealment
(selection bias)

Unclear risk Not reported.

Blinding (performance
bias and detection bias) 
Overall survival

Low risk Patients not blinded. No information about blinding of the assessor. This is
judged not to be a source of bias for overall survival.

Blinding (performance
bias and detection bias) 
Other outcomes

Unclear risk Patients not blinded. No information about blinding of the assessor.

Incomplete outcome data
(attrition bias) 
All outcomes

High risk 22 months OS and response outcome: 18/55 missing from the outcome analy-
sis; no information per study arm. This trial was considered not to have per-
formed an ITT analysis in the subgroup analysis.

Selective reporting (re-
porting bias)

Unclear risk Dates of relapse and deaths are given. Dates of progression not given nor in-
formation about censoring. No time- to- event outcomes calculated. No study
protocol identified, therefore unclear if all the planned outcomes are reported.

Other bias Unclear risk Insufficient information to assess whether an important risk of bias exists.

CALGB 7751  (Continued)

 
 

Methods Randomised controlled trial with three arms:

• Comparison of three radiation doses; 36 Gy involved-field radiotherapy, 20 Gy involved-field radio-
therapy and no radiotherapy in patients that achieved complete response (CR) after six cycles of EBVP

Recruitment period

• September 1998 to May 2004

• 784 patients enrolled

• 13 patients not evaluable before randomisation (6 refusals, 3 protocol violations, 4 unspecified)

• 578 patients randomised to three radiation doses

• 578 patients evaluated

Baseline patient's characteristics not reported (abstract publication)

Median follow-up:

• 51 months (range 14 to 81)

ITT analysis

Conducted by EORTC (European Organization for Research and Treatment of Cancer) and GELA
(Groupe d'Etude des Lymphomes de l'Adulte); 111 institutions from 10 European countries involved

Participants Inclusion criteria:

• Adults with supradiaphragmatic CS I-II Hodgkin lymphoma and favourable features (age < 50, CS I-II,
symptoms class A + ESR < 50 or symptoms class B + ESR < 30 and MT ratio < 0.35)

Exclusion criteria:

• Not reported

Mean age (range):

• 31 (15 to 49)

EORTC-GELA H9-F 
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Gender:

• 55% male; 45% female

CS: patients with CS I-II without bulky disease

Prognostic features: all included patients with favourable risk factors

Histopathologic diagnosis: not reported

Country:

• Europe

Interventions • Chemotherapy alone: 6 cycles of EBVP (epirubicin (70 mg/m2 intravenous, day 1), bleomycin (10 mg/
m2 intravenous/intramuscular, day 1), vinblastine (6 mg/m2 intravenous, day 1), prednisone (40 mg/
m2 orally, day 1-5)); repeated after every 21 days

• Chemotherapy plus radiotherapy: same chemotherapy before randomisation with 36 Gy in-
volved-field radiotherapy or 20 Gy involved-field radiotherapy

• No additional treatment

Outcomes • Overall survival (reported); observation time 4 years

• Disease-free survival (reported, Table 2)

Notes • Inclusion of patients in no radiotherapy arm was stopped in May 2002 because stopping rules were
met that is > 20% events occurred

• Hazard ratio estimate is based on the full group receiving additional radiotherapy and not only those
patients up to the time the no radiotherapy arm was stopped

• Source of funding not reported

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Patients were randomly allocated. No further information available.

Allocation concealment
(selection bias)

Unclear risk No information available from the publications.

Blinding (performance
bias and detection bias) 
Overall survival

Low risk Patients not blinded (not expected due to the treatment with radiothera-
py). No information about blinding of the assessor. This is judged not to be a
source of bias for overall survival.

Blinding (performance
bias and detection bias) 
Other outcomes

Unclear risk Patients and physicians not blinded (not expected due to the treatment with
radiotherapy). No information about blinding of the assessor.

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk No withdrawals and protocol violations after randomisation reported. Analysis
was performed on ITT basis and all randomised patients were included in the
analysis.

Selective reporting (re-
porting bias)

Unclear risk Rationale for the use of disease-free survival not described. However all pa-
tients are in CR at the time of randomisation. Disease-free survival should
therefore be equivalent to progression-free survival. Other progression out-
comes that are more prone to bias are not used and not reported. Study proto-
col available, no planed outcomes stated.

Other bias High risk The chemotherapy alone arm ended early due to stopping rules. Unfortunate-
ly it was not possible to receive the data on patients receiving additional radio-

EORTC-GELA H9-F  (Continued)
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therapy only up to the date the chemotherapy alone arm was stopped. This is
known to increase the effect estimate of trials. In addition the data are prelim-
inary.

EORTC-GELA H9-F  (Continued)

 
 

Methods See H10U

Participants See H10U

Interventions See H10U

Outcomes See H10U

Notes See H10U

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk "Minimization technique was used...".

Allocation concealment
(selection bias)

Low risk "Centrally randomly assigned to receive either...".

Blinding (performance
bias and detection bias) 
Overall survival

Low risk Although the study is likely not to be blinded, this does not affect the outcome
OS.

Blinding (performance
bias and detection bias) 
Other outcomes

Low risk The study did not address blinding of participants or physicians. Regarding the
study design it is likely that there was no blinding. However, the outcome as-
sessors were blinded.

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk No missing outcome data.

Selective reporting (re-
porting bias)

High risk Study protocol available. Not all of the study’s pre-specified secondary out-
comes reported:

• Event-free survival

• Overall survival

• Long-term toxicity in terms of secondary malignancies, cardiovascular
events, and pulmonary events

• Response

Other bias Unclear risk Insufficient information to assess whether an important risk of bias exists.

H10F 

 
 

Methods Randomised controlled trial with two main groups (favourable (F) vs unfavourable (U) disease), each
with two subgroups, one consisting of two arms, the other of one arm. Comparison of three treatment
models in total. PET measurement after randomisation

H10U 
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Subgroups: experimental arm (PET-adapted therapy) vs standard treatment

• Experimental:
◦ F:

▪ PET-negative: chemotherapy alone

▪ PET-positive: chemotherapy plus radiotherapy

◦ U:
▪ PET-negative: chemotherapy alone

▪ PET-positive: chemotherapy plus radiotherapy

• Standard treatment:
◦ F: chemotherapy plus radiotherapy

◦ U: chemotherapy plus radiotherapy

The PET-positive arms are not considered in this review

Recruitment period:

• October 2006 to July 2009

• 1952 patients allocated

• 1137 patients randomised

• 1124 patients analysed (11 patients did not complete the first two cycles of ABVD or had no early PET
scan performed, and for two patients, no validated data were available)

Favourable:

• PET negative: chemotherapy alone: 193; chemotherapy plus radiotherapy: 188

• PET positive: chemotherapy plus radiotherapy: 27; chemotherapy plus radiotherapy: 33

Unfavourable:

• PET negative: chemotherapy alone: 268; chemotherapy plus radiotherapy: 251

• PET positive: chemotherapy plus radiotherapy: 76; chemotherapy plus radiotherapy: 88

• Patients excluded: N = 13 (did not complete first 2 cycles ABVD / no PET/no validated PET)

Baseline patient's characteristics described

Median follow-up time:

• 13.2 months (1.1 year)

No ITT analysis

Conducted by the European Organisation for Research and Treatment of Cancer (EORTC)

Participants Inclusion criteria:

• Previously untreated histologically proven classic HL

• Supradiaphragmatic Ann Arbor stage I and II

• Between 15 and 70 years old

• WHO performance status of 0 to 3

• Written informed consent

Exclusion criteria:

• No severe cardiac, pulmonary, neurologic, psychiatric, or metabolic disease

• No unstable diabetes mellitus

• No other malignancies within the past 5 years except for basal cell skin cancer or adequately treated
carcinoma in situ of the cervix

• No known HIV infection

H10U  (Continued)
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• No psychological, familial, sociological, or geographical condition that would preclude study compli-
ance

Mean age (range):

• 31 years (15 to 70 years)

Gender:

• 51% male

CS I, II:

• Stage reported for PET-negative-patients only

Country:

• Europe

Interventions Experimental:

• F: 2 cycles of ABVD + PET
◦ PET-negative: + 2 cycles of ABVD

◦ PET-positive: + 2 cycles of BEACOPPesc + 30 Gy (+6 Gy) involved node radiotherapy

• U: 2 cycles of ABVD + PET
◦ PET-negative: + 4 cycles of ABVD

◦ PET-positive: + 2 cycles of BEACOPPesc + 30 Gy (+6 Gy) involved node radiotherapy

Standard treatment:

• F: 3 cycles of ABVD + 30 Gy (+6 Gy) involved node radiotherapy

• U: 4 cycles of ABVD + 30 Gy (+6 Gy) involved node radiotherapy

FDG-PET scans:

• PET examination after two cycles of chemotherapy

• Evaluation by the various central reviewers
◦ Additional blind PET review on all patients with an event and an equal number of randomly select-

ed patients without an event

Outcomes Primary outcome:

• Progression-free survival (reported)

Secondary outcomes:

• Event-free survival (not reported)

• Overall survival (not reported)

• Long-term toxicity, in terms of secondary malignancies, cardiovascular events, and pulmonary events
(not reported)

• Response (not reported)

Notes Source of funding not reported

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk "Minimization technique was used...".

H10U  (Continued)
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Allocation concealment
(selection bias)

Low risk "Centrally randomly assigned to receive either...".

Blinding (performance
bias and detection bias) 
Overall survival

Low risk Although the study is likely not to be blinded, this does not affect the outcome
OS.

Blinding (performance
bias and detection bias) 
Other outcomes

Low risk The study did not address blinding of participants or physicians. Regarding the
study design it is likely that there was no blinding. However, the outcome as-
sessors were blinded.

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk No missing outcome data.

Selective reporting (re-
porting bias)

High risk Study protocol available. Not all of the study’s pre-specified secondary out-
comes reported:

• Event-free survival

• Overall survival

• Long-term toxicity in terms of secondary malignancies, cardiovascular
events, and pulmonary events

• Response

Other bias Unclear risk Insufficient information to assess whether an important risk of bias exists.

H10U  (Continued)

 
 

Methods Randomised controlled trial with three arms:

Chemotherapy alone arm and chemotherapy plus radiotherapy or radiotherapy alone arm

• F: chemotherapy alone versus radiotherapy alone

• U: chemotherapy alone versus chemotherapy plus radiotherapy

Recruitment period:

• January 1994 to April 2002

• 405 patients enrolled

• 405 patients randomised:
◦ Chemotherapy alone: 199

◦ Chemotherapy plus radiotherapy or radiotherapy alone: 206

• 399 patients evaluated:
◦ Chemotherapy alone:

▪ F: 59

▪ U: 137

◦ Chemotherapy plus radiotherapy or radiotherapy alone:
▪ F: 64 (radiotherapy alone)

▪ U: 139 (chemotherapy plus radiotherapy)

Baseline patient characteristics described

Median follow-up time:

• 11.3 years from randomisation

ITT-Analysis

HD6 
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Conducted by National Cancer Institute of Canada Clinical Trials Group (NCIC-CTG) in 1994. Collabora-
tion with the Eastern Cooperative Oncology Group (ECOG) in 1996

Participants Inclusion criteria:

• Patients with a confirmed diagnosis of limited-stage Hodgkin lymphoma without previous treatment

• Clinical or pathological stage IA and IIA and absence of bulky disease (mediastinal mass ≤ 0.33 of the
maximum chest wall diameter or any mass ≤ 10 cm in its largest diameter)

• Isolated subdiaphragmatic disease were eligible provided that all evidence of disease was confined
to the iliac, inguinal and/or femoral regions

Exclusion criteria:

• Intra-abdominal or splenic disease

• Low-risk limited-stage Hodgkin’s lymphoma

• Evidence of lung or cardiac dysfunction, or other general medical problems that would preclude ad-
ministration of either of the assigned therapies

• Abnormal baseline laboratory values of hematologic, renal or liver function, a known positive anti-
body test for the human immunodeficiency virus, or a prior or concurrent malignancy

• Staging laparotomy

399 patients included in the analyses

• Chemotherapy alone:

• F: 59

• U: 137

• Chemotherapy plus radiotherapy or radiotherapy alone:

• F: 64

• U: 139

Patients not receiving therapy as randomised (41 of 399):

• Chemotherapy alone: 16 (8 also received radiotherapy, 3 received less than 4 cycles of ABVD, 2 re-
ceived other chemotherapy, 3 treatment unknown)

• Chemotherapy plus radiotherapy/radiotherapy alone: 25
◦ F: 11 (9 also received chemotherapy, 2 received less than protocol radiation)

◦ U: 14 (1 received less than 2 cycles of ABVD, 13 received less than protocol radiation)

Patients excluded before randomisation: 6

Mean age:

• Chemotherapy alone: 35 years

• Chemotherapy plus radiotherapy/radiotherapy alone: 36.7 years

Gender:

• Chemotherapy alone: 54% male

• Chemotherapy plus radiotherapy/radiotherapy alone: 57% male

Country:

• Canada, Italy, UK

Interventions Chemotherapy alone:

• Patients with favourable and unfavourable risk profile: 4 cycles of ABVD, with restaging of the disease
after 2 and 4 cycles of therapy

• Patients with a complete remission or an unconfirmed complete remission after 2 treatment cycles
received a total of 4 cycles of ABVD

HD6  (Continued)
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• Patients without a complete remission or an unconfirmed complete remission after their second cycle
received 6 cycles of ABVD

Chemotherapy plus radiotherapy:

• Patients with favourable risk profile: subtotal nodal radiation therapy alone

• Patients with an unfavourable risk profile: 2 cycles of ABVD followed by subtotal nodal radiation ther-
apy (35Gy in 20 fractions (daily))

Outcomes Primary outcome:

• Overall survival (reported)

Secondary outcomes:

• Event free survival (reported)

• Freedom from progression (reported)

• Complete response rate (not reported)

• Second disease progression rate (not reported)

• Cause-specific survival rate (not reported)

• Quality of Life (not reported)

• Treatment-related toxicity (not reported)

Notes • The NCIC Clinical Trials Group was supported by funds from the Canadian Cancer Society, through
grants from the National Cancer Institute of Canada and the Canadian Cancer Society Research Insti-
tute, and by the National Cancer Institute, National Institutes of Health; the Eastern Cooperative On-
cology Group was supported by grants from the National Cancer Institute

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk "The HD.6 trial was a [...] randomized, controlled trial".

"The process for randomization was concealed and was performed by means
of a computer-generated random-number sequence that was held at the cen-
tral office of the NCIC Clinical Trials Group".

Allocation concealment
(selection bias)

Low risk "The process for randomization was concealed and was performed by means
of a computer-generated random-number sequence that was held at the cen-
tral office of the NCIC Clinical Trials Group".

Blinding (performance
bias and detection bias) 
Overall survival

Low risk Patients not blinded. No information about blinding of the assessor. This is
judged not to be a source of bias for overall survival.

Blinding (performance
bias and detection bias) 
Other outcomes

Unclear risk Patients not blinded. No information about blinding of the assessor.

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk "All primary analyses were performed on data from the modified intention-to-
treat population".

6 of 405 randomised patients were "subsequently considered to be ineligible
on the basis of prerandomization data".

Selective reporting (re-
porting bias)

High risk Study protocol available. Not all of the study’s pre-specified secondary out-
comes reported. Not all of the study’s pre-specified secondary outcomes re-
ported:

HD6  (Continued)
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• Complete response rate

• Second disease progression rate

• Cause-specific survival rate

• Quality of Life

• Treatment-related toxicity

Other bias High risk 41 of 399 patients not received therapy as randomised.

HD6  (Continued)

 
 

Methods Randomised controlled trial with three arms:

• Chemotherapy alone arm, chemotherapy plus radiotherapy arm and radiotherapy alone arm

Recruitment period:

• 1983 to 1988

• 327 patients enrolled

• 307 patients evaluated; 99 patients in chemotherapy alone arm; 102 patients in chemotherapy plus
radiotherapy arm and 106 patients in radiotherapy alone arm

• 20 patients not evaluated due to advanced stage and infradiaphragmatic involvement

• Baseline patient characteristics described

Median follow-up time:

• 11.4 years (range 6.3 - 16.5 years)

No ITT analysis; less than 10% of enrolled patients not evaluated

Conducted at Oncology Hospital, National Medical Center, Mexico

Participants Inclusion criteria:

• Both male and female adults with clinical stage I and II (CS I and II)

• Supradiaphragmatic disease

• Presence of bulky disease

Exclusion criteria:

• Advanced stages

• Infradiaphragmatic involvement

CS I, II:

• Chemotherapy alone: 21, 78

• Chemotherapy plus radiotherapy: 22, 80

• Overall CS I 34%, CS II 66%.

Prognostic features not reported

Mean age (range):

• Chemotherapy alone: 39 (20 to 70) years

• Chemotherapy plus radiotherapy: 42 (18 to 71) years

Gender:

• Chemotherapy alone: 40 male, 59 female

• Chemotherapy plus radiotherapy: 51 male, 51 female

Mexico B2H031 

Chemotherapy alone versus chemotherapy plus radiotherapy for adults with early stage Hodgkin lymphoma (Review)

Copyright © 2017 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

39



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

• Similar baseline patient's characteristics in comparison arms

• Histopathologic diagnosis: according to Rye modification of Lukes and Butler classification

Country:

• Mexico

Interventions • Chemotherapy alone: 6 monthly cycles of ABVD (adriamycin, bleomycin, vinblastine, dacarbazine);
dose not reported

• Chemotherapy plus radiotherapy: same chemotherapy with mantle-field radiotherapy (MF-radiother-
apy) between third and fourth cycles of chemotherapy (sandwich technique); dose of radiotherapy:
3500-3800 cGy in fractions of 200 to 250 cGy four to five times a week for four to six weeks

• Radiotherapy alone: EF-radiotherapy with a dose of 3500-3800 cGy in fraction of 200-250 cGy four to
five times a week over a period of four weeks; 106 patients from this arm not included in the review

• No additional treatment

Outcomes • Overall survival (reported; observation time 12 year).

• Complete response (reported)

• Partial response (reported)

• Contradictory definitions of disease-free survival (reported, see Table 2)

Notes • Source of funding not reported

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk "a prospective randomised trial" No further information available.

Allocation concealment
(selection bias)

Unclear risk No information available.

Blinding (performance
bias and detection bias) 
Overall survival

Low risk Patients not blinded. No information about blinding of the assessor. This is
judged not to be a source of bias for overall survival.

Blinding (performance
bias and detection bias) 
Other outcomes

Unclear risk Patients and physicians not blinded. No information about blinding of the as-
sessor.

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk 12 years OS and tumour control outcome: 20/327 missing from the outcome
analysis; no information per study arm. The authors do not give any further in-
formation about the method of analysis (e.g. ITT )

We do not believe that these few missing patients induced large bias in the
analysis, the information is not available by study arm.

For subgroup analysis this trial was considered to have no ITT analysis.

Selective reporting (re-
porting bias)

Unclear risk In the methods section: "Disease-free survival was calculated for CR patients
from the beginning of treatment until clinical or radiological and biopsy
proven relapse." No information about patients who did not achieve CR. How-
ever, the denominator in the results section is the full population, not only pa-
tients in CR. Both disease-free survival and relapse-free survival were calculat-
ed but only disease-free survival was reported. Due to the information given
about toxic deaths, overall survival and disease-free survival, we assumed that
relapse-free survival would also have been statistically significant and possi-
bly similar to disease-free survival, thus not resulting in any bias. In addition,

Mexico B2H031  (Continued)
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disease-free survival is preferable to relapse-free survival as it includes deaths.
For these reasons, we choose "unclear" and not "no". There is no information
about progression-free survival. No study protocol available.

Other bias Unclear risk Insufficient information to assess whether an important risk of bias exists.

Mexico B2H031  (Continued)

 
 

Methods Randomised controlled with two arms:

• Chemotherapy- alone arm and chemotherapy plus radiotherapy arm

Recruitment period:

• May 1990 to June 2000

• 152 patients randomised

• 152 patients evaluated for OS; 138 patients evaluated for response rate

• 14 patients not evaluated for response outcome

• 11 patients in the chemotherapy plus radiotherapy arm not receiving therapy as randomised

• Baseline patient's characteristics described

Median follow-up time:

• 67 months (range 1 to 125 months)

ITT analysis for overall survival; no ITT analysis for response outcomes

Conducted by MSKCC (Memorial Sloan-Kettering Cancer Center), USA

Participants Inclusion criteria:

• Patients with a confirmed diagnosis of Hodgkin lymphoma, without previous treatment and with clin-
ical or pathological stage IA, IIA, IIB or IIIA

• Lack of bulky nodal tumour (mediastinal mass ≤ 0.33, the thoracic diameter on chest x-ray measured
at T11, and/or peripheral or retroperitoneal adenopathy ≤ 10 cm in its largest diameter)

Exclusion criteria:

• Patients with chronic lung disease with a diffusing capacity of less than 60% and/or with cardiac dis-
ease with clinical congestive heart failure or an abnormal ventricular ejection fraction (< 50%) on
echocardiogram or multiple gated acquisition scan

CS I, II:

• Chemotherapy alone: 19, 46

• Chemotherapy plus radiotherapy: 9, 58

CS III:

• Chemotherapy alone: 11

• Chemotherapy plus radiotherapy: 9

Prognostic features not reported

Median age:

• Chemotherapy alone: 33 years (range 16-68 years)

• Chemotherapy plus radiotherapy: 39 years (range 15-66 years)

Gender:

MSKCC trial #90-44 
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• 87 male, 65 female

• Small imbalance in the distribution of sex, stage and histology, regarding baseline patient's charac-
teristics in comparison arms

• Histopathologic diagnosis: according to the Rye modification of the Lukes and Butler classification

Country:

• USA

Interventions • Chemotherapy alone: 6 cycles of ABVD (doxorubicin (25 mg/m2), bleomycin (10 units/m2), vinblastine
(6 mg/m2), dacarbazine (375 mg/m2 intravenously, days1 and 15)); repeated after every 28 days

• Chemotherapy plus radiotherapy: same chemotherapy with extended-field radiotherapy (EF-radio-
therapy) or involved-field radiotherapy (IF-radiotherapy); dose of radiotherapy 36 Gy in 180 cGy daily
fractions starting after 4-6 weeks after completion of chemotherapy

• Additional intervention: filgrastim was used for subsequent treatment of neutropenic patients

Outcomes • Overall survival (reported, observation time 5 years)

• Complete response (reported)

• Partial response (reported)

• Time to progression reported (see Table 2)

Notes • 13% patients with CS IIIA

• Academic funding

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Sequence generation was not reported. "Randomisation was performed after
a check for eligibility. Patients were stratified according to clinical stage (IA or
IIA, IIIA, I B or IIB)."

Presumably the randomisation was adequate.

Allocation concealment
(selection bias)

Low risk "Patients were enrolled by telephone call or fax to the MSKCC Clinical Trials Of-
fice".

Blinding (performance
bias and detection bias) 
Overall survival

Low risk Patients and physicians not blinded. No information about blinding of the as-
sessor. This is judged not to be a source of bias for overall survival.

Blinding (performance
bias and detection bias) 
Other outcomes

Unclear risk Patients and physicians not blinded. No information about blinding of the as-
sessor.

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk OS: all patients included in the analysis, ITT-analysis

Tumour control: all patients included in the analysis, ITT-analysis

Response rates: 7/76 excluded from chemotherapy alone arm and 7/76 ex-
cluded from chemotherapy plus radiotherapy arm; three lost to follow-up be-
fore completion of six cycles of chemotherapy and 11 stage IA patients with no
measurable disease prior to treatment.

Selective reporting (re-
porting bias)

Unclear risk Choice of progression outcome not described - both disease-free survival and
freedom from progression evaluated; freedom from progression was closer
to our definition of PFS and was thus used in the analyses. No study protocol
available.

MSKCC trial #90-44  (Continued)
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Other bias High risk 11 patients randomised to radiotherapy never received radiotherapy:

6 refused, 4 progressed on chemotherapy prior to receiving radiotherapy, 1
never received radiotherapy because of bleomycin induced toxicity to radio-
therapy.

MSKCC trial #90-44  (Continued)

 
 

Methods Randomised controlled trial with two arms:

• Chemotherapy- alone arm and chemotherapy plus radiotherapy-arm

Recruitment period:

• October 2003 to August 2010

• 602 patients enrolled

• 571 patients received PET-scan

• 420 PET-negative-patients randomised:
◦ 211 patients in chemotherapy- alone arm

◦ 209 patients in chemotherapy plus radiotherapy arm

• Baseline patient characteristics described

Median follow-up time:

• 60 months from randomisation

Information about not randomised patients provided

ITT analysis for OS and PFS

Participants Inclusion criteria:

• Histologically confirmed diagnosis of Hodgkin lymphoma, without previous treatment and with clin-
ical or pathological stage IA, IIA

• No stage IA Hodgkin lymphoma with no clinical or chemotherapy evidence of disease after diagnostic
biopsy

• Above the diaphragm with no mediastinal bulk, defined as maximum transverse diameter of medi-
astinal mass, internal thoracic diameter at level of D5/6 interspace > 0.33

• Bulky disease at other sites, defined as nodal mass with transverse diameter ≥ 10 cm allowed

Exclusion criteria:

• Pregnant or nursing patients

• Fertile patients must use effective contraception during and for ≥ 6 months

• No prior malignancy except appropriately treated basal cell carcinoma of the skin or carcinoma in situ
of the cervix

• No severe underlying illness considered to make the trial therapy hazardous (i.e., severe heart disease
or lung fibrosis)

• No contraindications to chemotherapy or radiotherapy

• Willing to travel to the nearest PET scan centre

• Able to comply with protocol follow-up arrangement

420 patients randomised:

• Chemotherapy alone: 211

• Chemotherapy plus radiotherapy: 209

Patients not receiving therapy as randomised (28 of 420)

UK NCRI Rapid 
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• Chemotherapy alone: 2 who received radiotherapy

• Chemotherapy plus radiotherapy: 26 who did not received radiotherapy (N = 19: patients or clinician
choice, N = 5: death, N = 1: Pneumocystis jirovecii pneumonia, N = 1 withdrew consent)

Patients not randomised (182):

• Did not receive a PET scan: 31

• PET-negative: 6
◦ Patient choice: 3, clinician choice: 2, error: 1

• PET-positive: 145
◦ Patients received a fourth cycle of ABVD followed by IF-radiotherapy

◦ 126 are alive and progression free

◦ 11 progressed

◦ 8 died

Mean age of all 602 patients registered into the RAPID trial:

• 34 years (range 16 - 75 years)

Gender of all 602 patients registered into the RAPID trial:

• 321 male, 281 female

Country:

• 94 Centres across UK

Interventions Induction chemotherapy (all patients):

• All Patients received doxorubicin hydrochloride IV, bleomycin sulphate IV, vinblastine IV, and dacar-
bazine IV (ABVD) on days 1 and 15. Treatment repeats every 28 days for 3 courses

• On day 15 of the third course of chemotherapy, patients undergo a chemotherapy scan of the neck,
thorax, abdomen and pelvis. Patients with non- responsive disease or progressive disease are re-
moved from the study. Patients who achieve response undergo fludeoxyglucose F 18 positron emis-
sion tomography (FDG-PET)

• Patients with reported ‘positive’ PET scan (score 3, 4 or 5 on a 5 point scale) had a 4th cycle ABVD and
IF-radiotherapy

• Patients with ‘negative’ PET scan (score 1 or 2) were randomised:
◦ Chemotherapy alone: patients get no further treatment

◦ Chemotherapy plus radiotherapy: patients get IF-radiotherapy additional to the chemotherapy
(30Gy delivered in daily fractions of 1.8 - 2.0Gy)

• Dose not reported

Outcomes • Progressionfree survival (reported)

• Incidence of FDG PET scan positivity/negativity after 3 courses of chemotherapy (reported)

• Overall survival and cause of death (reported)

• Incidence and type of second cancers (not reported)

Notes • Supported by Leukaemia and Lymphoma Research, the Lymphoma Research Trust, Teenage Cancer
Trust, and the U.K. Department of Health

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Insufficient information about the sequence generation progress. ("This is an
ongoing randomized, controlled, non-inferiority trial (...)").

UK NCRI Rapid  (Continued)
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Allocation concealment
(selection bias)

Low risk "Block randomization was performed at the Cancer Research UK and Universi-
ty College London Cancer Trials Centre; no stratification factors were used".

Blinding (performance
bias and detection bias) 
Overall survival

Low risk Although the study is likely not to be blinded, this does not affect the outcome
OS.

Blinding (performance
bias and detection bias) 
Other outcomes

Unclear risk The study did not address blinding of participants or physicians. Regarding the
study design it is likely that there was no blinding.

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk All patients included in the analysis, ITT-analysis

Selective reporting (re-
porting bias)

High risk Study protocol available. Not all of the study’s pre-specified secondary out-
comes reported:

• Incidence and type of second cancers.

Other bias High risk 28 of 420 patients did not received treatment as randomised: 2 received radio-
therapy in chemotherapy alone arm and 26 did not received radiotherapy in
the chemotherapy plus radiotherapy arm. These patients were still included in
the analysis. In the chemotherapy plus radiotherapy arm 5 of the 8 deaths oc-
curred in patients who received no radiotherapy.

UK NCRI Rapid  (Continued)

ABVD: adriamycin, bleomycin, vinblastine, and dacarbazine
CS: clinical stage
CVPP: cyclophosphamide, vinblastine , procarbazine , prednisone
EBVP: epirubicin , bleomycin , vinblastine , prednisone
EF: extended-field radiotherapy
ESR: erythrocyte sedimentation rate
IF: involved-field radiotherapy
ITT: intent i on- to-treat
MF: mantle-field radiotherapy
OS: overall survival
PET: positron emission tomography
PS: pathologic stage
 

Characteristics of excluded studies [ordered by study ID]

 

Study Reason for exclusion

Andrieu 1999 Comparison arms not treated with chemotherapy alone or chemotherapy plus radiotherapy; all in-
cluded patients received chemotherapy plus radiotherapy.

Less than 80% of the patients had early stage Hodgkin lymphoma; only 25% of the included pa-
tients had early stage Hodgkin lymphoma.

Bonnet 2007 Less than 80% of the patients had early stage Hodgkin lymphoma; only 6 of the 576 included pa-
tients had Hodgkin lymphoma.

Brusamolino 1994 Comparison arms not treated with chemotherapy alone or chemotherapy plus radiotherapy; com-
pared interventions radiotherapy alone versus chemotherapy plus radiotherapy.

Cheveresan 1998 Comparison arms not treated with chemotherapy alone or chemotherapy plus radiotherapy; all in-
cluded patients received chemotherapy plus radiotherapy.
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Study Reason for exclusion

Cimino 1990 Not a randomised controlled trial; a review article.

Cosset 1992 Not a randomised controlled trial; a review article.

Desablens 1999 Comparison arms not treated with chemotherapy alone or chemotherapy plus radiotherapy; all pa-
tients received chemotherapy plus radiotherapy.

Dionet 1988 Comparison arms not treated with chemotherapy alone or chemotherapy plus radiotherapy and
different chemotherapy regimens used in comparison arms.

Ferme 2005 Comparison arms not treated with chemotherapy alone or chemotherapy plus radiotherapy; all pa-
tients received radiotherapy. Unfavourable patients of the EORTC-GELA H9 trial.

Friedmann 2014 Only children are included in this trial.

Hirsch 1994 Evaluation of pulmonary symptoms in patients randomised to MSKCC trials 1989 to 1993.

Not a report of one specific trial

Relevant patients presumably analysed in MSKCC trial #90-44 (recruitment 1990-2000)

Only 45 patients with the relevant comparison included

30: 6 X ABVD

15: 6 X ABVD plus EF radiotherapy

No mortality data given

Adverse events included only pulmonary function and included 15 patients not in the relevant ran-
domised comparison.

During chemotherapy 53% of patients had symptoms of cough or dyspnoea on exertion

At the end of follow-up (˜ 1 year after treatment), 18% (chemotherapy alone) vs. 30% (chemothera-
py plus radiotherapy) reported persistent symptoms (P = 0.36).(See also Hirsch 1996).

Hirsch 1996 Evaluation of pulmonary symptoms in patients randomised to MSKCC trials 1989 to 1993.

Not a report of one specific trial

Relevant patients presumably analysed in MSKCC trial #90-44 (recruitment 1990-2000)

Only 45 patients with the relevant comparison included

30: 6 X ABVD

15: 6 X ABVD plus EF radiotherapy

No mortality data given

Adverse events included only pulmonary function and included 15 patients not in the relevant ran-
domised comparison.

During chemotherapy 53% of patients had symptoms of cough or dyspnoea on exertion

At the end of follow-up (˜ 1 year after treatment), 18% (chemotherapy alone) vs. 30% (chemothera-
py plus radiotherapy) reported persistent symptoms (P = 0.36).

Horning 1996 Less than 80% of the patients had early stage Hodgkin lymphoma; only 42% of the included pa-
tients had early stage Hodgkin lymphoma.
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Study Reason for exclusion

Horning 2007 Comparison arms not treated with chemotherapy alone or chemotherapy plus radiotherapy; com-
pared interventions radiotherapy alone versus chemotherapy plus radiotherapy.

Kim 2003 Not a randomised controlled trial; a retrospective data analysis of patients' records with Hodgkin
lymphoma.

Kung 1993 Less than 80% of the patients had early stage Hodgkin lymphoma; 69% of the included patients
had early stage Hodgkin lymphoma. No subgroup information available. (See also Kung 2006).

Kung 2006 Less than 80% of the patients had early stage Hodgkin lymphoma; 69% of the included patients
had early stage Hodgkin lymphoma. No subgroup information available.

Körholz 2004 Not a randomised controlled trial.

Laskar 2004 Less than 80% of the patients had early stage Hodgkin lymphoma; 55% of the included patients
had early stage Hodgkin lymphoma.

Lemerle 1986 Only children are included in this trial.

Longo 1992 Not a randomised controlled trial; a review article about the trials (Pavlovsky 1988; O'Dwyer 1985).

Meyer 2013 Not a randomised controlled trial.

Nachman 2002 Only children and adolescents are included in this trial. No subgroup information regarding age
available. Less than 80% of the patients had early stage Hodgkin lymphoma; 72% of the included
patients had early stage Hodgkin lymphoma.

Noordijk 2006 Comparison arms not treated with chemotherapy alone or chemotherapy plus radiotherapy; com-
pared interventions radiotherapy alone versus chemotherapy plus radiotherapy.

O'Dwyer 1984 Less than 80% of the patients with early stage Hodgkin lymphoma; 69% of the evaluable patients
with early stage Hodgkin lymphoma. Duplicate publication (see also O'Dwyer 1985).

O'Dwyer 1985 Less than 80% of the patients had early stage Hodgkin lymphoma; 69% of the evaluable patients
had early stage Hodgkin lymphoma.

Pavlovsky 1988 The GATLA 9-H-77 trial was included in the first version of the review. The trial did not include a
large enough proportion of adults (124 patients (45%) are children < 16 years) and data for this sub-
group were not available.

Pavlovsky 1997 Comparison arms not treated with chemotherapy alone or chemotherapy plus radiotherapy.

Picardi 2007 Less than 80% of the patients had early stage Hodgkin lymphoma; 66% of the included patients
had early stage Hodgkin lymphoma. No subgroup information available.

Radford 2002 Comparison arms not treated with chemotherapy alone or chemotherapy plus radiotherapy; com-
pared interventions radiotherapy alone versus chemotherapy plus radiotherapy.

Reinartz 2013 Not a randomised controlled trial; a review article about the trial Wolden 2012.

Rüffer 1996 Comparison arms not treated with chemotherapy alone or chemotherapy plus radiotherapy; com-
pared interventions radiotherapy versus radiotherapy.

Rüffer 1998 Comparison arms not treated with chemotherapy alone or chemotherapy plus radiotherapy; all pa-
tients received chemotherapy plus radiotherapy.
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Study Reason for exclusion

Rüffer 1999 Comparison arms not treated with chemotherapy alone or chemotherapy plus radiotherapy; all pa-
tients received chemotherapy plus radiotherapy. Duplicate publication (see also Rüffer 1998); all
patients received chemotherapy plus radiotherapy.

Specht 1992 Not a randomised controlled trial; a review article.

Straus 1989 Comparison arms not treated with chemotherapy alone or chemotherapy plus radiotherapy; all pa-
tients received chemotherapy plus radiotherapy.

Thistlethwaite 2007 Comparison arms not treated with chemotherapy alone or chemotherapy plus radiotherapy; com-
pared interventions radiotherapy alone versus chemotherapy plus radiotherapy.

Thomas 2004 Comparison arms not treated with chemotherapy alone or chemotherapy plus radiotherapy; all pa-
tients received radiotherapy. Unfavourable patients of the EORTC-GELA H9 trial.

Weiner 1997 Only children and adolescents are included in this trial. No subgroup information regarding age
available.

Wolden 2012 Only children and adolescents are included in this trial. No subgroup information regarding age
available. Less than 80% of the patients had early stage Hodgkin lymphoma; 72% of the included
patients had early stage Hodgkin lymphoma. Duplicate publication (see also Nachman 2002).

ABVD: adriamycin, bleomycin, vinblastine, and dacarbazine
EF: e xtended-field radio therapy
 

Characteristics of ongoing studies [ordered by study ID]

 

Trial name or title Official title: HD16 for early stages - treatment optimization trial in the first-line treatment of early
stage Hodgkin lymphoma; treatment stratification by means of FDG-PET

Methods Randomised controlled trial, non-inferiority design

Participants 18 years to 75 years

Inclusion criteria:

• Hodgkin lymphoma

• CS I, II without any of the following risk factors: large mediastinal mass (> 1/3 of maximum trans-
verse thorax diameter), extranodal involvement, elevated ESR,3 or more involved nodal areas

• Written informed consent

Exclusion criteria:

• Leucocytes < 3000/µl

• Platelets < 100,000/µl

• Hodgkin lymphoma as composite lymphoma

• Activity index (WHO) > 2

Interventions Arm 1: 2 cycles ABVD followed by 30 Gy IF-radiotherapy irrespective of FDG-PET results after
chemotherapy

Arm 2: 2 cycles ABVD followed by 30 Gy IF-radiotherapy if FDG-PET is positive after chemotherapy; 2
cycles ABVD and treatment stop if FDG-PET is negative after chemotherapy

Outcomes • Primary outcome measures: progression-free survival (time frame: 5 years)

GHSG HD16 
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• Secondary outcome measures: overall survival, acute and late toxicity, CR-rate (time  frame: 5
years)

Starting date unclear

Contact information Michael Fuchs; GHSG@uk-koeln.de

Notes clinicaltrials.gov identifier NCT00736320; 1100 patients to be enrolled

GHSG HD16  (Continued)

 
 

Trial name or title Official title: HD17 for intermediate stages  treatment optimization trial in the firstline treatment of
intermediate stage Hodgkin lymphoma

Methods Randomised controlled trial

Participants 18 years to 60 years

Inclusion criteria:

• Hodgkin lymphoma

• CS I, II with risk factor (stage IIB with risk factor 1 or 2 are not included)

• Large mediastinal mass (>1/3 of maximum transverse thorax diameter)

• Extranodal involvement

• Elevated ESR

• 3 or more involved nodal areas

• Written informed consent

Exclusion criteria:

• Leucocytes <3000/μl

• Platelets < 100,000/μl

• Hodgkin lymphoma as composite lymphoma

• Activity index (WHO) >2

Interventions Arm 1: 2 cycles BEACOPP escalated plus 2 cycles ABVD followed by 30 Gy IF-RT irrespective of FDG-
PET results after chemotherapy

Arm 2: 2 cycles BEACOPP escalated plus 2 cycles ABVD followed by 30 Gy IN-RT if FDG-PET is pos-
itive after chemotherapy; 2 cycles BEACOPP escalated plus 2 cycles ABVD and treatment stop if
FDG-PET is negative after chemotherapy

Outcomes • Primary outcome measures: progression-free survival (time frame: 3 years)

• Secondary outcome measures: overall survival (time frame: 3 years), CR rate (time frame: 6
months)

Starting date December 2011

Contact information Michael Fuchs; GHSG@uk-koeln.de

Notes clinicaltrials.gov identifier NCT01356680; 1100 patients to be enrolled

GHSG HD17 
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Trial name or title Official title: Early salvage with high dose chemotherapy and stem cell transplantation in advanced
stage Hodgkin's lymphoma patients with positive PET after two courses of ABVD (PET-2 positive)
and comparison of RT versus no RT in PET-2 negative patients

Methods Randomised controlled trial

Participants 18 years to 70 years

Inclusion criteria:

• Hodgkin lymphoma

• Stage IIB-IV, ECOG performance status grades 0-3

• No prior therapy for Hodgkin's lymphoma

• Written informed consent

• FDG-PET scan before the initiation of treatment

Exclusion criteria:

• Other concomitant or prior malignancies, except basal cell skin carcinoma, or adequately treated
carcinoma in situ of the cervix, or any cancer in complete remission for more than 5 years.

• Renal failure (creatinine ≥2 times the normal value), liver failure (AST/ALT or bilirubin ≥ 2.5 times
the normal value) or heart failure (NYHA class ≥ 2 or FEV < 45%)

Interventions Arm 1: 2 courses of ABVD. Early restaging with FDG-PET scan (PET-2). The subsequent treatment
will be as it follows:

• PET-2 positive patients will be high-dose salvage treatment

• PET-2 negative patients will be treated with four additional courses of ABVD (for a total of six cours-
es)

• The following restaging procedures are planned as it follows:
◦ Optional: whole body CT scan after the fourth course of ABVD; no therapy change will be made

according to CT scan

◦ Mandatory: whole body CT and FDG-PET scans after the sixth course of ABVD (PET-6)

• PET-6 negative patients will be randomised to first arm: No radiotherapy

Arm 2: 2 courses of ABVD. Early restaging with FDG-PET scan (PET-2). The subsequent treatment
will be as it follows:

• PET-2 positive patients will be high-dose salvage treatment

• PET-2 negative patients will be treated with four additional courses of ABVD (for a total of six cours-
es)

• The following restaging procedures are planned as it follows:
◦ Optional: whole body CT scan after the fourth course of ABVD; no therapy change will be made

according to CT scan

◦ Mandatory: whole body CT and FDG-PET scans after the sixth course of ABVD (PET-6)

• PET-6 negative patients will be randomised to second arm: Adjuvant radiotherapy (30 Gy) on sites
of initial bulky disease

Outcomes • Primary outcome measures: resistance to the initial treatment for residual PET-positive masses
after the first two courses of ABVD (PET-2 positive), can be salvaged by early shiN to high-dose
chemotherapy supported by stem cell rescue (time frame: 4 years)

• Secondary outcome measures: complete response

Starting date September 2008

Contact information Fondazione Italiana Linfomi ONLUS
Centro di Riferimento per l'Epidemiologia e la Prev. Oncologica Piemonte

HD0801 
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Notes clinicaltrials.gov identifier NCT00784537; 520 patients to be enrolled

HD0801  (Continued)

ABVD: adriamycin, bleomycin, vinblastine, and dacarbazine
A LT: alani ne transaminase
AST: aspartate transaminase
BEACOPP: Bleomycin, Etoposide, Adriamycin, Cyclophosphamide, Oncovin, Procarbazine, Prednisolone
CS: clinical stage
CT: computed tomography ESR: erythrocyte sedimentation rate
FDG-PET : fluorodeoxyglucose positron emission tomography
IF -RT : involved-field radiotherapy
 

 

D A T A   A N D   A N A L Y S E S

 

Comparison 1.   Overall survival -- same number of chemotherapy cycles

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1 All trials 5 1388 Hazard Ratio (Random, 95% CI) 0.48 [0.22, 1.06]

2 Proportion of patients
early favourable

4 968 Hazard Ratio (Random, 95% CI) 0.31 [0.19, 0.50]

2.1 All patients early
favourable

1 578 Hazard Ratio (Random, 95% CI) 0.27 [0.04, 1.74]

2.2 Mixed patient popula-
tion (˜ 30 to 50% patients
early unfavourable)

1 152 Hazard Ratio (Random, 95% CI) 0.31 [0.08, 1.15]

2.3 All patients early un-
favourable

2 238 Hazard Ratio (Random, 95% CI) 0.31 [0.18, 0.54]

3 Bulky vs non-bulky 4 1351 Hazard Ratio (Random, 95% CI) 0.47 [0.18, 1.19]

3.1 Bulky disease 1 201 Hazard Ratio (Random, 95% CI) 0.29 [0.17, 0.51]

3.2 Non-bulky disease 3 1150 Hazard Ratio (Random, 95% CI) 0.60 [0.16, 2.27]

4 Timing of radiotherapy 5 1388 Hazard Ratio (Random, 95% CI) 0.48 [0.22, 1.06]

4.1 Radiotherapy after
chemotherapy

3 1150 Hazard Ratio (Random, 95% CI) 0.60 [0.16, 2.27]

4.2 Sandwich technique
(CT-RT-CT)

1 201 Hazard Ratio (Random, 95% CI) 0.29 [0.17, 0.51]

4.3 Chemotherapy after ra-
diotherapy

1 37 Hazard Ratio (Random, 95% CI) 0.63 [0.11, 3.65]

5 Type of radiotherapy 5 1388 Hazard Ratio (Random, 95% CI) 0.48 [0.22, 1.06]

5.1 Involved field 3 1035 Hazard Ratio (Random, 95% CI) 0.83 [0.26, 2.67]
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Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

5.2 Extended field 1 201 Hazard Ratio (Random, 95% CI) 0.29 [0.17, 0.51]

5.3 Mixed radiotherapy 1 152 Hazard Ratio (Random, 95% CI) 0.31 [0.08, 1.15]

6 Type of chemotherapy 5 1388 Hazard Ratio (Random, 95% CI) 0.48 [0.22, 1.06]

6.1 ABVD 3 773 Hazard Ratio (Random, 95% CI) 0.53 [0.17, 1.68]

6.2 CVPP 1 37 Hazard Ratio (Random, 95% CI) 0.63 [0.11, 3.65]

6.3 EBVP 1 578 Hazard Ratio (Random, 95% CI) 0.27 [0.04, 1.73]

7 ITT-analysis 5 1388 Hazard Ratio (Random, 95% CI) 0.48 [0.22, 1.06]

7.1 ITT-analysis 4 1351 Hazard Ratio (Random, 95% CI) 0.47 [0.18, 1.19]

7.2 No ITT-analysis 1 37 Hazard Ratio (Random, 95% CI) 0.63 [0.11, 3.65]

 
 

Analysis 1.1.   Comparison 1 Overall survival -- same number of chemotherapy cycles, Outcome 1 All trials.

Study or subgroup Plus radio-
therapy

Chemother-
apy only

log[Hazard
Ratio]

Hazard Ratio Weight Hazard Ratio

  N N (SE) IV, Random, 95% CI   IV, Random, 95% CI

CALGB 7751 19 18 -0.5 (0.9) 13.36% 0.63[0.11,3.65]

EORTC-GELA H9-F 448 130 -1.3 (0.943) 12.54% 0.27[0.04,1.74]

Mexico B2H031 102 99 -1.2 (0.285) 34.13% 0.29[0.17,0.51]

MSKCC trial #90-44 76 76 -1.2 (0.667) 19.23% 0.31[0.08,1.15]

UK NCRI Rapid 209 211 0.7 (0.62) 20.73% 1.95[0.58,6.59]

   

Total (95% CI)       100% 0.48[0.22,1.06]

Heterogeneity: Tau2=0.39; Chi2=8.26, df=4(P=0.08); I2=51.6%  

Test for overall effect: Z=1.82(P=0.07)  

Favours plus radiotherapy 500.02 100.1 1 Favours chemotherapy only

 
 

Analysis 1.2.   Comparison 1 Overall survival -- same number of
chemotherapy cycles, Outcome 2 Proportion of patients early favourable.

Study or subgroup Plus radio-
therapy

Chemother-
apy only

log[Hazard
Ratio]

Hazard Ratio Weight Hazard Ratio

  N N (SE) IV, Random, 95% CI   IV, Random, 95% CI

1.2.1 All patients early favourable  

EORTC-GELA H9-F 448 130 -1.3 (0.943) 6.66% 0.27[0.04,1.74]

Subtotal (95% CI)       6.66% 0.27[0.04,1.74]

Heterogeneity: Not applicable  

Test for overall effect: Z=1.37(P=0.17)  

   

1.2.2 Mixed patient population (~ 30 to 50% patients early unfavourable)  

Favours plus radiotherapy 500.02 100.1 1 Favours chemotherapy only
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Study or subgroup Plus radio-
therapy

Chemother-
apy only

log[Hazard
Ratio]

Hazard Ratio Weight Hazard Ratio

  N N (SE) IV, Random, 95% CI   IV, Random, 95% CI

MSKCC trial #90-44 76 76 -1.2 (0.667) 13.31% 0.31[0.08,1.15]

Subtotal (95% CI)       13.31% 0.31[0.08,1.15]

Heterogeneity: Not applicable  

Test for overall effect: Z=1.75(P=0.08)  

   

1.2.3 All patients early unfavourable  

CALGB 7751 19 18 -0.5 (0.9) 7.3% 0.63[0.11,3.65]

Mexico B2H031 102 99 -1.2 (0.285) 72.73% 0.29[0.17,0.51]

Subtotal (95% CI)       80.03% 0.31[0.18,0.54]

Heterogeneity: Tau2=0; Chi2=0.64, df=1(P=0.42); I2=0%  

Test for overall effect: Z=4.25(P<0.0001)  

   

Total (95% CI)       100% 0.31[0.19,0.5]

Heterogeneity: Tau2=0; Chi2=0.66, df=3(P=0.88); I2=0%  

Test for overall effect: Z=4.8(P<0.0001)  

Test for subgroup differences: Chi2=0.02, df=1 (P=0.99), I2=0%  

Favours plus radiotherapy 500.02 100.1 1 Favours chemotherapy only

 
 

Analysis 1.3.   Comparison 1 Overall survival -- same number of chemotherapy cycles, Outcome 3 Bulky vs non-bulky.

Study or subgroup Plus radio-
therapy

Chemother-
apy only

log[Hazard
Ratio]

Hazard Ratio Weight Hazard Ratio

  N N (SE) IV, Random, 95% CI   IV, Random, 95% CI

1.3.1 Bulky disease  

Mexico B2H031 102 99 -1.2 (0.285) 36.55% 0.29[0.17,0.51]

Subtotal (95% CI)       36.55% 0.29[0.17,0.51]

Heterogeneity: Not applicable  

Test for overall effect: Z=4.3(P<0.0001)  

   

1.3.2 Non-bulky disease  

EORTC-GELA H9-F 448 130 -1.3 (0.943) 15.87% 0.27[0.04,1.74]

MSKCC trial #90-44 76 76 -1.2 (0.667) 23.04% 0.31[0.08,1.15]

UK NCRI Rapid 209 211 0.7 (0.62) 24.54% 1.95[0.58,6.59]

Subtotal (95% CI)       63.45% 0.6[0.16,2.27]

Heterogeneity: Tau2=0.84; Chi2=5.2, df=2(P=0.07); I2=61.53%  

Test for overall effect: Z=0.75(P=0.45)  

   

Total (95% CI)       100% 0.47[0.18,1.19]

Heterogeneity: Tau2=0.54; Chi2=7.99, df=3(P=0.05); I2=62.48%  

Test for overall effect: Z=1.59(P=0.11)  

Test for subgroup differences: Chi2=0.94, df=1 (P=0.33), I2=0%  

Favours plus radiotherapy 500.02 100.1 1 Favours chemotherapy only
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Analysis 1.4.   Comparison 1 Overall survival -- same number
of chemotherapy cycles, Outcome 4 Timing of radiotherapy.

Study or subgroup Plus radio-
therapy

Chemother-
apy only

log[Hazard
Ratio]

Hazard Ratio Weight Hazard Ratio

  N N (SE) IV, Random, 95% CI   IV, Random, 95% CI

1.4.1 Radiotherapy after chemotherapy  

EORTC-GELA H9-F 448 130 -1.3 (0.943) 12.54% 0.27[0.04,1.74]

MSKCC trial #90-44 76 76 -1.2 (0.667) 19.23% 0.31[0.08,1.15]

UK NCRI Rapid 209 211 0.7 (0.62) 20.73% 1.95[0.58,6.59]

Subtotal (95% CI)       52.5% 0.6[0.16,2.27]

Heterogeneity: Tau2=0.84; Chi2=5.2, df=2(P=0.07); I2=61.53%  

Test for overall effect: Z=0.75(P=0.45)  

   

1.4.2 Sandwich technique (CT-RT-CT)  

Mexico B2H031 102 99 -1.2 (0.285) 34.13% 0.29[0.17,0.51]

Subtotal (95% CI)       34.13% 0.29[0.17,0.51]

Heterogeneity: Not applicable  

Test for overall effect: Z=4.3(P<0.0001)  

   

1.4.3 Chemotherapy after radiotherapy  

CALGB 7751 19 18 -0.5 (0.9) 13.36% 0.63[0.11,3.65]

Subtotal (95% CI)       13.36% 0.63[0.11,3.65]

Heterogeneity: Not applicable  

Test for overall effect: Z=0.52(P=0.6)  

   

Total (95% CI)       100% 0.48[0.22,1.06]

Heterogeneity: Tau2=0.39; Chi2=8.26, df=4(P=0.08); I2=51.6%  

Test for overall effect: Z=1.82(P=0.07)  

Test for subgroup differences: Chi2=1.42, df=1 (P=0.49), I2=0%  

Favours plus radiotherapy 500.02 100.1 1 Favours chemotherapy only

 
 

Analysis 1.5.   Comparison 1 Overall survival -- same number
of chemotherapy cycles, Outcome 5 Type of radiotherapy.

Study or subgroup Plus radio-
therapy

Chemother-
apy only

log[Hazard
Ratio]

Hazard Ratio Weight Hazard Ratio

  N N (SE) IV, Random, 95% CI   IV, Random, 95% CI

1.5.1 Involved field  

CALGB 7751 19 18 -0.5 (0.9) 13.36% 0.63[0.11,3.65]

EORTC-GELA H9-F 448 130 -1.3 (0.943) 12.54% 0.27[0.04,1.74]

UK NCRI Rapid 209 211 0.7 (0.62) 20.73% 1.95[0.58,6.59]

Subtotal (95% CI)       46.63% 0.83[0.26,2.67]

Heterogeneity: Tau2=0.43; Chi2=3.3, df=2(P=0.19); I2=39.46%  

Test for overall effect: Z=0.32(P=0.75)  

   

1.5.2 Extended field  

Mexico B2H031 102 99 -1.2 (0.285) 34.13% 0.29[0.17,0.51]

Subtotal (95% CI)       34.13% 0.29[0.17,0.51]

Heterogeneity: Not applicable  

Test for overall effect: Z=4.3(P<0.0001)  

   

Favours plus radiotherapy 500.02 100.1 1 Favours chemotherapy only
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Study or subgroup Plus radio-
therapy

Chemother-
apy only

log[Hazard
Ratio]

Hazard Ratio Weight Hazard Ratio

  N N (SE) IV, Random, 95% CI   IV, Random, 95% CI

1.5.3 Mixed radiotherapy  

MSKCC trial #90-44 76 76 -1.2 (0.667) 19.23% 0.31[0.08,1.15]

Subtotal (95% CI)       19.23% 0.31[0.08,1.15]

Heterogeneity: Not applicable  

Test for overall effect: Z=1.75(P=0.08)  

   

Total (95% CI)       100% 0.48[0.22,1.06]

Heterogeneity: Tau2=0.39; Chi2=8.26, df=4(P=0.08); I2=51.6%  

Test for overall effect: Z=1.82(P=0.07)  

Test for subgroup differences: Chi2=2.46, df=1 (P=0.29), I2=18.83%  

Favours plus radiotherapy 500.02 100.1 1 Favours chemotherapy only

 
 

Analysis 1.6.   Comparison 1 Overall survival -- same number
of chemotherapy cycles, Outcome 6 Type of chemotherapy.

Study or subgroup Plus radio-
therapy

Chemother-
apy only

log[Hazard
Ratio]

Hazard Ratio Weight Hazard Ratio

  N N (SE) IV, Random, 95% CI   IV, Random, 95% CI

1.6.1 ABVD  

Mexico B2H031 102 99 -1.2 (0.285) 34.12% 0.29[0.17,0.51]

MSKCC trial #90-44 76 76 -1.2 (0.667) 19.23% 0.31[0.08,1.14]

UK NCRI Rapid 209 211 0.7 (0.62) 20.72% 1.95[0.58,6.59]

Subtotal (95% CI)       74.07% 0.53[0.17,1.68]

Heterogeneity: Tau2=0.77; Chi2=7.86, df=2(P=0.02); I2=74.55%  

Test for overall effect: Z=1.08(P=0.28)  

   

1.6.2 CVPP  

CALGB 7751 19 18 -0.5 (0.9) 13.36% 0.63[0.11,3.65]

Subtotal (95% CI)       13.36% 0.63[0.11,3.65]

Heterogeneity: Not applicable  

Test for overall effect: Z=0.52(P=0.6)  

   

1.6.3 EBVP  

EORTC-GELA H9-F 448 130 -1.3 (0.941) 12.57% 0.27[0.04,1.73]

Subtotal (95% CI)       12.57% 0.27[0.04,1.73]

Heterogeneity: Not applicable  

Test for overall effect: Z=1.37(P=0.17)  

   

Total (95% CI)       100% 0.48[0.22,1.06]

Heterogeneity: Tau2=0.39; Chi2=8.27, df=4(P=0.08); I2=51.62%  

Test for overall effect: Z=1.82(P=0.07)  

Test for subgroup differences: Chi2=0.47, df=1 (P=0.79), I2=0%  

Favours plus radiotherapy 500.02 100.1 1 Favours chemotherapy only
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Analysis 1.7.   Comparison 1 Overall survival -- same number of chemotherapy cycles, Outcome 7 ITT-analysis.

Study or subgroup Plus radio-
therapy

Chemother-
apy only

log[Hazard
Ratio]

Hazard Ratio Weight Hazard Ratio

  N N (SE) IV, Random, 95% CI   IV, Random, 95% CI

1.7.1 ITT-analysis  

EORTC-GELA H9-F 448 130 -1.3 (0.943) 12.54% 0.27[0.04,1.74]

Mexico B2H031 102 99 -1.2 (0.285) 34.13% 0.29[0.17,0.51]

MSKCC trial #90-44 76 76 -1.2 (0.667) 19.23% 0.31[0.08,1.15]

UK NCRI Rapid 209 211 0.7 (0.62) 20.73% 1.95[0.58,6.59]

Subtotal (95% CI)       86.64% 0.47[0.18,1.19]

Heterogeneity: Tau2=0.54; Chi2=7.99, df=3(P=0.05); I2=62.48%  

Test for overall effect: Z=1.59(P=0.11)  

   

1.7.2 No ITT-analysis  

CALGB 7751 19 18 -0.5 (0.9) 13.36% 0.63[0.11,3.65]

Subtotal (95% CI)       13.36% 0.63[0.11,3.65]

Heterogeneity: Not applicable  

Test for overall effect: Z=0.52(P=0.6)  

   

Total (95% CI)       100% 0.48[0.22,1.06]

Heterogeneity: Tau2=0.39; Chi2=8.26, df=4(P=0.08); I2=51.6%  

Test for overall effect: Z=1.82(P=0.07)  

Test for subgroup differences: Chi2=0.08, df=1 (P=0.78), I2=0%  

Favours plus radiotherapy 500.02 100.1 1 Favours chemotherapy only

 
 

Comparison 2.   Overall survival -- same number of chemotherapy cycles without UK NCRI Rapid and MSKCC trial
#90-44

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1 Sensitivity analysis - with-
out UK NCRI RAPID and
MSKCC trial #90-44

3 816 Hazard Ratio (Random, 95% CI) 0.31 [0.19, 0.52]

2 Proportion of patients early
favourable

3 816 Hazard Ratio (Random, 95% CI) 0.31 [0.19, 0.52]

2.1 All patients early
favourable

1 578 Hazard Ratio (Random, 95% CI) 0.27 [0.04, 1.74]

2.2 All patients early un-
favourable

2 238 Hazard Ratio (Random, 95% CI) 0.31 [0.18, 0.54]

3 Bulky vs non-bulky 2 779 Hazard Ratio (Random, 95% CI) 0.29 [0.17, 0.50]

3.1 Bulky disease 1 201 Hazard Ratio (Random, 95% CI) 0.29 [0.17, 0.51]

3.2 Non-bulky disease 1 578 Hazard Ratio (Random, 95% CI) 0.27 [0.04, 1.74]

4 Timing of radiotherapy 3 816 Hazard Ratio (Random, 95% CI) 0.31 [0.19, 0.52]
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Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

4.1 Radiotherapy after
chemotherapy

1 578 Hazard Ratio (Random, 95% CI) 0.27 [0.04, 1.74]

4.2 Sandwich technique (CT-
RT-CT)

1 201 Hazard Ratio (Random, 95% CI) 0.29 [0.17, 0.51]

4.3 Chemotherapy after ra-
diotherapy

1 37 Hazard Ratio (Random, 95% CI) 0.63 [0.11, 3.65]

5 Type of radiotherapy 3 816 Hazard Ratio (Random, 95% CI) 0.31 [0.19, 0.52]

5.1 Involved field 2 615 Hazard Ratio (Random, 95% CI) 0.42 [0.12, 1.51]

5.2 Extended field 1 201 Hazard Ratio (Random, 95% CI) 0.29 [0.17, 0.51]

6 Type of chemotherapy 3 816 Hazard Ratio (Random, 95% CI) 0.31 [0.19, 0.52]

6.1 ABVD 1 201 Hazard Ratio (Random, 95% CI) 0.29 [0.17, 0.51]

6.2 CVPP 1 37 Hazard Ratio (Random, 95% CI) 0.63 [0.11, 3.65]

6.3 EBVP 1 578 Hazard Ratio (Random, 95% CI) 0.27 [0.04, 1.73]

7 ITT-analysis 3 816 Hazard Ratio (Random, 95% CI) 0.31 [0.19, 0.52]

7.1 ITT-analysis 2 779 Hazard Ratio (Random, 95% CI) 0.29 [0.17, 0.50]

7.2 No ITT-analysis 1 37 Hazard Ratio (Random, 95% CI) 0.63 [0.11, 3.65]

 
 

Analysis 2.1.   Comparison 2 Overall survival -- same number of chemotherapy cycles without UK NCRI Rapid
and MSKCC trial #90-44, Outcome 1 Sensitivity analysis - without UK NCRI RAPID and MSKCC trial #90-44.

Study or subgroup Plus radio-
therapy

Chemother-
apy only

log[Hazard
Ratio]

Hazard Ratio Weight Hazard Ratio

  N N (SE) IV, Random, 95% CI   IV, Random, 95% CI

CALGB 7751 19 18 -0.5 (0.9) 8.42% 0.63[0.11,3.65]

EORTC-GELA H9-F 448 130 -1.3 (0.943) 7.68% 0.27[0.04,1.74]

Mexico B2H031 102 99 -1.2 (0.285) 83.9% 0.29[0.17,0.51]

   

Total (95% CI)       100% 0.31[0.19,0.52]

Heterogeneity: Tau2=0; Chi2=0.66, df=2(P=0.72); I2=0%  

Test for overall effect: Z=4.47(P<0.0001)  

Favours plus radiotherapy 500.02 100.1 1 Favours chemotherapy only
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Analysis 2.2.   Comparison 2 Overall survival -- same number of chemotherapy cycles without
UK NCRI Rapid and MSKCC trial #90-44, Outcome 2 Proportion of patients early favourable.

Study or subgroup Plus radio-
therapy

Chemother-
apy only

log[Hazard
Ratio]

Hazard Ratio Weight Hazard Ratio

  N N (SE) IV, Random, 95% CI   IV, Random, 95% CI

2.2.1 All patients early favourable  

EORTC-GELA H9-F 448 130 -1.3 (0.943) 7.68% 0.27[0.04,1.74]

Subtotal (95% CI)       7.68% 0.27[0.04,1.74]

Heterogeneity: Not applicable  

Test for overall effect: Z=1.37(P=0.17)  

   

2.2.2 All patients early unfavourable  

CALGB 7751 19 18 -0.5 (0.9) 8.42% 0.63[0.11,3.65]

Mexico B2H031 102 99 -1.2 (0.285) 83.9% 0.29[0.17,0.51]

Subtotal (95% CI)       92.32% 0.31[0.18,0.54]

Heterogeneity: Tau2=0; Chi2=0.64, df=1(P=0.42); I2=0%  

Test for overall effect: Z=4.25(P<0.0001)  

   

Total (95% CI)       100% 0.31[0.19,0.52]

Heterogeneity: Tau2=0; Chi2=0.66, df=2(P=0.72); I2=0%  

Test for overall effect: Z=4.47(P<0.0001)  

Test for subgroup differences: Chi2=0.02, df=1 (P=0.89), I2=0%  

Favours plus radiotherapy 500.02 100.1 1 Favours chemotherapy only

 
 

Analysis 2.3.   Comparison 2 Overall survival -- same number of chemotherapy cycles
without UK NCRI Rapid and MSKCC trial #90-44, Outcome 3 Bulky vs non-bulky.

Study or subgroup Plus radio-
therapy

Chemother-
apy only

log[Hazard
Ratio]

Hazard Ratio Weight Hazard Ratio

  N N (SE) IV, Random, 95% CI   IV, Random, 95% CI

2.3.1 Bulky disease  

Mexico B2H031 102 99 -1.2 (0.285) 91.61% 0.29[0.17,0.51]

Subtotal (95% CI)       91.61% 0.29[0.17,0.51]

Heterogeneity: Not applicable  

Test for overall effect: Z=4.3(P<0.0001)  

   

2.3.2 Non-bulky disease  

EORTC-GELA H9-F 448 130 -1.3 (0.943) 8.39% 0.27[0.04,1.74]

Subtotal (95% CI)       8.39% 0.27[0.04,1.74]

Heterogeneity: Not applicable  

Test for overall effect: Z=1.37(P=0.17)  

   

Total (95% CI)       100% 0.29[0.17,0.5]

Heterogeneity: Tau2=0; Chi2=0, df=1(P=0.95); I2=0%  

Test for overall effect: Z=4.51(P<0.0001)  

Test for subgroup differences: Chi2=0, df=1 (P=0.95), I2=0%  

Favours plus radiotherapy 500.02 100.1 1 Favours chemotherapy only

 
 

Chemotherapy alone versus chemotherapy plus radiotherapy for adults with early stage Hodgkin lymphoma (Review)

Copyright © 2017 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

58



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Analysis 2.4.   Comparison 2 Overall survival -- same number of chemotherapy cycles
without UK NCRI Rapid and MSKCC trial #90-44, Outcome 4 Timing of radiotherapy.

Study or subgroup Plus radio-
therapy

Chemother-
apy only

log[Hazard
Ratio]

Hazard Ratio Weight Hazard Ratio

  N N (SE) IV, Random, 95% CI   IV, Random, 95% CI

2.4.1 Radiotherapy after chemotherapy  

EORTC-GELA H9-F 448 130 -1.3 (0.943) 7.68% 0.27[0.04,1.74]

Subtotal (95% CI)       7.68% 0.27[0.04,1.74]

Heterogeneity: Not applicable  

Test for overall effect: Z=1.37(P=0.17)  

   

2.4.2 Sandwich technique (CT-RT-CT)  

Mexico B2H031 102 99 -1.2 (0.285) 83.9% 0.29[0.17,0.51]

Subtotal (95% CI)       83.9% 0.29[0.17,0.51]

Heterogeneity: Not applicable  

Test for overall effect: Z=4.3(P<0.0001)  

   

2.4.3 Chemotherapy after radiotherapy  

CALGB 7751 19 18 -0.5 (0.9) 8.42% 0.63[0.11,3.65]

Subtotal (95% CI)       8.42% 0.63[0.11,3.65]

Heterogeneity: Not applicable  

Test for overall effect: Z=0.52(P=0.6)  

   

Total (95% CI)       100% 0.31[0.19,0.52]

Heterogeneity: Tau2=0; Chi2=0.66, df=2(P=0.72); I2=0%  

Test for overall effect: Z=4.47(P<0.0001)  

Test for subgroup differences: Chi2=0.66, df=1 (P=0.72), I2=0%  

Favours plus radiotherapy 500.02 100.1 1 Favours chemotherapy only

 
 

Analysis 2.5.   Comparison 2 Overall survival -- same number of chemotherapy cycles
without UK NCRI Rapid and MSKCC trial #90-44, Outcome 5 Type of radiotherapy.

Study or subgroup Plus radio-
therapy

Chemother-
apy only

log[Hazard
Ratio]

Hazard Ratio Weight Hazard Ratio

  N N (SE) IV, Random, 95% CI   IV, Random, 95% CI

2.5.1 Involved field  

CALGB 7751 19 18 -0.5 (0.9) 8.42% 0.63[0.11,3.65]

EORTC-GELA H9-F 448 130 -1.3 (0.943) 7.68% 0.27[0.04,1.74]

Subtotal (95% CI)       16.1% 0.42[0.12,1.51]

Heterogeneity: Tau2=0; Chi2=0.4, df=1(P=0.53); I2=0%  

Test for overall effect: Z=1.32(P=0.19)  

   

2.5.2 Extended field  

Mexico B2H031 102 99 -1.2 (0.285) 83.9% 0.29[0.17,0.51]

Subtotal (95% CI)       83.9% 0.29[0.17,0.51]

Heterogeneity: Not applicable  

Test for overall effect: Z=4.3(P<0.0001)  

   

Total (95% CI)       100% 0.31[0.19,0.52]

Heterogeneity: Tau2=0; Chi2=0.66, df=2(P=0.72); I2=0%  

Test for overall effect: Z=4.47(P<0.0001)  

Favours plus radiotherapy 500.02 100.1 1 Favours chemotherapy only
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Study or subgroup Plus radio-
therapy

Chemother-
apy only

log[Hazard
Ratio]

Hazard Ratio Weight Hazard Ratio

  N N (SE) IV, Random, 95% CI   IV, Random, 95% CI

Test for subgroup differences: Chi2=0.26, df=1 (P=0.61), I2=0%  

Favours plus radiotherapy 500.02 100.1 1 Favours chemotherapy only

 
 

Analysis 2.6.   Comparison 2 Overall survival -- same number of chemotherapy cycles
without UK NCRI Rapid and MSKCC trial #90-44, Outcome 6 Type of chemotherapy.

Study or subgroup Plus radio-
therapy

Chemother-
apy only

log[Hazard
Ratio]

Hazard Ratio Weight Hazard Ratio

  N N (SE) IV, Random, 95% CI   IV, Random, 95% CI

2.6.1 ABVD  

Mexico B2H031 102 99 -1.2 (0.285) 83.87% 0.29[0.17,0.51]

Subtotal (95% CI)       83.87% 0.29[0.17,0.51]

Heterogeneity: Not applicable  

Test for overall effect: Z=4.29(P<0.0001)  

   

2.6.2 CVPP  

CALGB 7751 19 18 -0.5 (0.9) 8.42% 0.63[0.11,3.65]

Subtotal (95% CI)       8.42% 0.63[0.11,3.65]

Heterogeneity: Not applicable  

Test for overall effect: Z=0.52(P=0.6)  

   

2.6.3 EBVP  

EORTC-GELA H9-F 448 130 -1.3 (0.941) 7.71% 0.27[0.04,1.73]

Subtotal (95% CI)       7.71% 0.27[0.04,1.73]

Heterogeneity: Not applicable  

Test for overall effect: Z=1.37(P=0.17)  

   

Total (95% CI)       100% 0.31[0.19,0.52]

Heterogeneity: Tau2=0; Chi2=0.66, df=2(P=0.72); I2=0%  

Test for overall effect: Z=4.47(P<0.0001)  

Test for subgroup differences: Chi2=0.66, df=1 (P=0.72), I2=0%  

Favours plus radiotherapy 500.02 100.1 1 Favours chemotherapy only

 
 

Analysis 2.7.   Comparison 2 Overall survival -- same number of chemotherapy
cycles without UK NCRI Rapid and MSKCC trial #90-44, Outcome 7 ITT-analysis.

Study or subgroup Plus radio-
therapy

Chemother-
apy only

log[Hazard
Ratio]

Hazard Ratio Weight Hazard Ratio

  N N (SE) IV, Random, 95% CI   IV, Random, 95% CI

2.7.1 ITT-analysis  

EORTC-GELA H9-F 448 130 -1.3 (0.943) 7.68% 0.27[0.04,1.74]

Mexico B2H031 102 99 -1.2 (0.285) 83.9% 0.29[0.17,0.51]

Subtotal (95% CI)       91.58% 0.29[0.17,0.5]

Heterogeneity: Tau2=0; Chi2=0, df=1(P=0.95); I2=0%  

Test for overall effect: Z=4.51(P<0.0001)  

   

Favours plus radiotherapy 500.02 100.1 1 Favours chemotherapy only
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Study or subgroup Plus radio-
therapy

Chemother-
apy only

log[Hazard
Ratio]

Hazard Ratio Weight Hazard Ratio

  N N (SE) IV, Random, 95% CI   IV, Random, 95% CI

2.7.2 No ITT-analysis  

CALGB 7751 19 18 -0.5 (0.9) 8.42% 0.63[0.11,3.65]

Subtotal (95% CI)       8.42% 0.63[0.11,3.65]

Heterogeneity: Not applicable  

Test for overall effect: Z=0.52(P=0.6)  

   

Total (95% CI)       100% 0.31[0.19,0.52]

Heterogeneity: Tau2=0; Chi2=0.66, df=2(P=0.72); I2=0%  

Test for overall effect: Z=4.47(P<0.0001)  

Test for subgroup differences: Chi2=0.65, df=1 (P=0.42), I2=0%  

Favours plus radiotherapy 500.02 100.1 1 Favours chemotherapy only

 
 

Comparison 3.   Progression-free survival -- same number of chemotherapy cycles

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1 All trials 4 1351 Hazard Ratio (Random, 95% CI) 0.42 [0.25, 0.72]

2 Proportion of patients early
favourable

4 1351 Hazard Ratio (Random, 95% CI) 0.42 [0.25, 0.72]

2.1 All patients early favourable 1 578 Hazard Ratio (Random, 95% CI) 0.27 [0.17, 0.43]

2.2 Mixed patient population
(˜ 30 to 50% patients early un-
favourable)

2 572 Hazard Ratio (Random, 95% CI) 0.71 [0.43, 1.17]

2.3 All patients early un-
favourable

1 201 Hazard Ratio (Random, 95% CI) 0.29 [0.17, 0.48]

3 Bulky vs non-bulky 4 1351 Hazard Ratio (Random, 95% CI) 0.42 [0.25, 0.72]

3.1 Bulky disease 1 201 Hazard Ratio (Random, 95% CI) 0.29 [0.17, 0.48]

3.2 Non-bulky disease 3 1150 Hazard Ratio (Random, 95% CI) 0.50 [0.24, 1.03]

4 Timing of radiotherapy 4 1351 Hazard Ratio (Random, 95% CI) 0.42 [0.25, 0.72]

4.1 Radiotherapy after
chemotherapy

3 1150 Hazard Ratio (Random, 95% CI) 0.50 [0.24, 1.03]

4.2 Sandwich technique (CT-RT-
CT)

1 201 Hazard Ratio (Random, 95% CI) 0.29 [0.17, 0.48]

5 Type of radiotherapy 4 1351 Hazard Ratio (Random, 95% CI) 0.42 [0.25, 0.72]

5.1 Involved field 2 998 Hazard Ratio (Random, 95% CI) 0.40 [0.17, 0.94]

5.2 Extended field 1 201 Hazard Ratio (Random, 95% CI) 0.29 [0.17, 0.48]
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Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

5.3 Mixed radiotherapy 1 152 Hazard Ratio (Random, 95% CI) 0.85 [0.37, 1.94]

6 Type of chemotherapy 4 1351 Hazard Ratio (Random, 95% CI) 0.42 [0.25, 0.72]

6.1 ABVD 3 773 Hazard Ratio (Random, 95% CI) 0.51 [0.26, 0.99]

6.2 EBVP 1 578 Hazard Ratio (Random, 95% CI) 0.27 [0.17, 0.43]

7 Sensitivity analysis (per pro-
tocol results of the UK NCRI
RAPID, without MSKCC trial
#90-44)

3 1199 Hazard Ratio (Random, 95% CI) 0.30 [0.22, 0.41]

 
 

Analysis 3.1.   Comparison 3 Progression-free survival -- same number of chemotherapy cycles, Outcome 1 All trials.

Study or subgroup Favours
plus radio-

therapy

Chemother-
apy only

log[Hazard
Ratio]

Hazard Ratio Weight Hazard Ratio

  N N (SE) IV, Random, 95% CI   IV, Random, 95% CI

EORTC-GELA H9-F 448 130 -1.3 (0.24) 28.67% 0.27[0.17,0.43]

Mexico B2H031 102 99 -1.2 (0.26) 27.57% 0.29[0.17,0.48]

MSKCC trial #90-44 76 76 -0.2 (0.42) 19.45% 0.85[0.37,1.94]

UK NCRI Rapid 209 211 -0.4 (0.32) 24.32% 0.64[0.34,1.19]

   

Total (95% CI)       100% 0.42[0.25,0.72]

Heterogeneity: Tau2=0.19; Chi2=9.56, df=3(P=0.02); I2=68.63%  

Test for overall effect: Z=3.21(P=0)  

Favours plus radiotherapy 500.02 100.1 1 Favours chemotherapy only

 
 

Analysis 3.2.   Comparison 3 Progression-free survival -- same number of
chemotherapy cycles, Outcome 2 Proportion of patients early favourable.

Study or subgroup Plus radio-
therapy

Chemother-
apy only

log[Hazard
Ratio]

Hazard Ratio Weight Hazard Ratio

  N N (SE) IV, Random, 95% CI   IV, Random, 95% CI

3.2.1 All patients early favourable  

EORTC-GELA H9-F 448 130 -1.3 (0.24) 28.67% 0.27[0.17,0.43]

Subtotal (95% CI)       28.67% 0.27[0.17,0.43]

Heterogeneity: Not applicable  

Test for overall effect: Z=5.5(P<0.0001)  

   

3.2.2 Mixed patient population (~ 30 to 50% patients early unfavourable)  

MSKCC trial #90-44 76 76 -0.2 (0.42) 19.45% 0.85[0.37,1.94]

UK NCRI Rapid 209 211 -0.4 (0.32) 24.32% 0.64[0.34,1.19]

Subtotal (95% CI)       43.77% 0.71[0.43,1.17]

Heterogeneity: Tau2=0; Chi2=0.3, df=1(P=0.58); I2=0%  

Test for overall effect: Z=1.35(P=0.18)  

Favours plus radiotherapy 500.02 100.1 1 Favours chemotherapy only
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Study or subgroup Plus radio-
therapy

Chemother-
apy only

log[Hazard
Ratio]

Hazard Ratio Weight Hazard Ratio

  N N (SE) IV, Random, 95% CI   IV, Random, 95% CI

   

3.2.3 All patients early unfavourable  

Mexico B2H031 102 99 -1.2 (0.26) 27.57% 0.29[0.17,0.48]

Subtotal (95% CI)       27.57% 0.29[0.17,0.48]

Heterogeneity: Not applicable  

Test for overall effect: Z=4.77(P<0.0001)  

   

Total (95% CI)       100% 0.42[0.25,0.72]

Heterogeneity: Tau2=0.19; Chi2=9.56, df=3(P=0.02); I2=68.63%  

Test for overall effect: Z=3.21(P=0)  

Test for subgroup differences: Chi2=9.26, df=1 (P=0.01), I2=78.4%  

Favours plus radiotherapy 500.02 100.1 1 Favours chemotherapy only

 
 

Analysis 3.3.   Comparison 3 Progression-free survival -- same
number of chemotherapy cycles, Outcome 3 Bulky vs non-bulky.

Study or subgroup Plus radio-
therapy

Chemother-
apy only

log[Hazard
Ratio]

Hazard Ratio Weight Hazard Ratio

  N N (SE) IV, Random, 95% CI   IV, Random, 95% CI

3.3.1 Bulky disease  

Mexico B2H031 102 99 -1.2 (0.26) 27.57% 0.29[0.17,0.48]

Subtotal (95% CI)       27.57% 0.29[0.17,0.48]

Heterogeneity: Not applicable  

Test for overall effect: Z=4.77(P<0.0001)  

   

3.3.2 Non-bulky disease  

EORTC-GELA H9-F 448 130 -1.3 (0.24) 28.67% 0.27[0.17,0.43]

MSKCC trial #90-44 76 76 -0.2 (0.42) 19.45% 0.85[0.37,1.94]

UK NCRI Rapid 209 211 -0.4 (0.32) 24.32% 0.64[0.34,1.19]

Subtotal (95% CI)       72.43% 0.5[0.24,1.03]

Heterogeneity: Tau2=0.31; Chi2=8.09, df=2(P=0.02); I2=75.29%  

Test for overall effect: Z=1.87(P=0.06)  

   

Total (95% CI)       100% 0.42[0.25,0.72]

Heterogeneity: Tau2=0.19; Chi2=9.56, df=3(P=0.02); I2=68.63%  

Test for overall effect: Z=3.21(P=0)  

Test for subgroup differences: Chi2=1.44, df=1 (P=0.23), I2=30.35%  

Favours plus radiotherapy 500.02 100.1 1 Favours chemotherapy only

 
 

Analysis 3.4.   Comparison 3 Progression-free survival -- same
number of chemotherapy cycles, Outcome 4 Timing of radiotherapy.

Study or subgroup Plus radio-
therapy

Chemother-
apy only

log[Hazard
Ratio]

Hazard Ratio Weight Hazard Ratio

  N N (SE) IV, Random, 95% CI   IV, Random, 95% CI

3.4.1 Radiotherapy after chemotherapy  

Favours plus radiotherapy 500.02 100.1 1 Favours chemotherapy only
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Study or subgroup Plus radio-
therapy

Chemother-
apy only

log[Hazard
Ratio]

Hazard Ratio Weight Hazard Ratio

  N N (SE) IV, Random, 95% CI   IV, Random, 95% CI

EORTC-GELA H9-F 448 130 -1.3 (0.24) 28.67% 0.27[0.17,0.43]

MSKCC trial #90-44 76 76 -0.2 (0.42) 19.45% 0.85[0.37,1.94]

UK NCRI Rapid 209 211 -0.4 (0.32) 24.32% 0.64[0.34,1.19]

Subtotal (95% CI)       72.43% 0.5[0.24,1.03]

Heterogeneity: Tau2=0.31; Chi2=8.09, df=2(P=0.02); I2=75.29%  

Test for overall effect: Z=1.87(P=0.06)  

   

3.4.2 Sandwich technique (CT-RT-CT)  

Mexico B2H031 102 99 -1.2 (0.26) 27.57% 0.29[0.17,0.48]

Subtotal (95% CI)       27.57% 0.29[0.17,0.48]

Heterogeneity: Not applicable  

Test for overall effect: Z=4.77(P<0.0001)  

   

Total (95% CI)       100% 0.42[0.25,0.72]

Heterogeneity: Tau2=0.19; Chi2=9.56, df=3(P=0.02); I2=68.63%  

Test for overall effect: Z=3.21(P=0)  

Test for subgroup differences: Chi2=1.44, df=1 (P=0.23), I2=30.35%  

Favours plus radiotherapy 500.02 100.1 1 Favours chemotherapy only

 
 

Analysis 3.5.   Comparison 3 Progression-free survival -- same
number of chemotherapy cycles, Outcome 5 Type of radiotherapy.

Study or subgroup Plus radio-
therapy

Chemother-
apy only

log[Hazard
Ratio]

Hazard Ratio Weight Hazard Ratio

  N N (SE) IV, Random, 95% CI   IV, Random, 95% CI

3.5.1 Involved field  

EORTC-GELA H9-F 448 130 -1.3 (0.24) 28.67% 0.27[0.17,0.43]

UK NCRI Rapid 209 211 -0.4 (0.32) 24.32% 0.64[0.34,1.19]

Subtotal (95% CI)       52.98% 0.4[0.17,0.94]

Heterogeneity: Tau2=0.3; Chi2=4.73, df=1(P=0.03); I2=78.86%  

Test for overall effect: Z=2.1(P=0.04)  

   

3.5.2 Extended field  

Mexico B2H031 102 99 -1.2 (0.26) 27.57% 0.29[0.17,0.48]

Subtotal (95% CI)       27.57% 0.29[0.17,0.48]

Heterogeneity: Not applicable  

Test for overall effect: Z=4.77(P<0.0001)  

   

3.5.3 Mixed radiotherapy  

MSKCC trial #90-44 76 76 -0.2 (0.42) 19.45% 0.85[0.37,1.94]

Subtotal (95% CI)       19.45% 0.85[0.37,1.94]

Heterogeneity: Not applicable  

Test for overall effect: Z=0.38(P=0.7)  

   

Total (95% CI)       100% 0.42[0.25,0.72]

Heterogeneity: Tau2=0.19; Chi2=9.56, df=3(P=0.02); I2=68.63%  

Test for overall effect: Z=3.21(P=0)  

Test for subgroup differences: Chi2=4.78, df=1 (P=0.09), I2=58.2%  

Favours plus radiotherapy 100.1 50.2 20.5 1 Favours chemotherapy only
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Analysis 3.6.   Comparison 3 Progression-free survival -- same
number of chemotherapy cycles, Outcome 6 Type of chemotherapy.

Study or subgroup Plus radio-
therapy

Chemother-
apy only

log[Hazard
Ratio]

Hazard Ratio Weight Hazard Ratio

  N N (SE) IV, Random, 95% CI   IV, Random, 95% CI

3.6.1 ABVD  

Mexico B2H031 102 99 -1.2 (0.26) 27.57% 0.29[0.17,0.48]

MSKCC trial #90-44 76 76 -0.2 (0.42) 19.45% 0.85[0.37,1.94]

UK NCRI Rapid 209 211 -0.4 (0.32) 24.32% 0.64[0.34,1.19]

Subtotal (95% CI)       71.33% 0.51[0.26,0.99]

Heterogeneity: Tau2=0.23; Chi2=6.37, df=2(P=0.04); I2=68.62%  

Test for overall effect: Z=1.98(P=0.05)  

   

3.6.2 EBVP  

EORTC-GELA H9-F 448 130 -1.3 (0.24) 28.67% 0.27[0.17,0.43]

Subtotal (95% CI)       28.67% 0.27[0.17,0.43]

Heterogeneity: Not applicable  

Test for overall effect: Z=5.5(P<0.0001)  

   

Total (95% CI)       100% 0.42[0.25,0.72]

Heterogeneity: Tau2=0.19; Chi2=9.56, df=3(P=0.02); I2=68.63%  

Test for overall effect: Z=3.21(P=0)  

Test for subgroup differences: Chi2=2.46, df=1 (P=0.12), I2=59.4%  

Favours plus radiotherapy 500.02 100.1 1 Favours chemotherapy only

 
 

Analysis 3.7.   Comparison 3 Progression-free survival -- same number of chemotherapy cycles,
Outcome 7 Sensitivity analysis (per protocol results of the UK NCRI RAPID, without MSKCC trial #90-44).

Study or subgroup Favours
plus radio-

therapy

Chemother-
apy only

log[Hazard
Ratio]

Hazard Ratio Weight Hazard Ratio

  N N (SE) IV, Random, 95% CI   IV, Random, 95% CI

EORTC-GELA H9-F 448 130 -1.3 (0.24) 44.43% 0.27[0.17,0.43]

Mexico B2H031 102 99 -1.2 (0.26) 37.85% 0.29[0.17,0.48]

UK NCRI Rapid 209 211 -0.9 (0.38) 17.72% 0.42[0.2,0.89]

   

Total (95% CI)       100% 0.3[0.22,0.41]

Heterogeneity: Tau2=0; Chi2=1.07, df=2(P=0.59); I2=0%  

Test for overall effect: Z=7.55(P<0.0001)  

Favours plus radiotherapy 500.02 100.1 1 Favours chemotherapy only
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Comparison 4.   Progression-free survival -- same number of chemotherapy cycles without UK NCRI Rapid and
MSKCC trial #90-44

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1 Sensitivity analysis - with-
out UK NCRI RAPID and
MSKCC trial #90-44

2 779 Hazard Ratio (Random, 95% CI) 0.28 [0.20, 0.39]

2 Proportion of patients early
favourable

2 779 Hazard Ratio (Random, 95% CI) 0.28 [0.20, 0.39]

2.1 All patients early
favourable

1 578 Hazard Ratio (Random, 95% CI) 0.27 [0.17, 0.43]

2.2 All patients early un-
favourable

1 201 Hazard Ratio (Random, 95% CI) 0.29 [0.17, 0.48]

3 Bulky vs non-bulky 2 779 Hazard Ratio (Random, 95% CI) 0.28 [0.20, 0.39]

3.1 Bulky disease 1 201 Hazard Ratio (Random, 95% CI) 0.29 [0.17, 0.48]

3.2 Non-bulky disease 1 578 Hazard Ratio (Random, 95% CI) 0.27 [0.17, 0.43]

4 Timing of radiotherapy 2 779 Hazard Ratio (Random, 95% CI) 0.28 [0.20, 0.39]

4.1 Radiotherapy after
chemotherapy

1 578 Hazard Ratio (Random, 95% CI) 0.27 [0.17, 0.43]

4.2 Sandwich technique (CT-
RT-CT)

1 201 Hazard Ratio (Random, 95% CI) 0.29 [0.17, 0.48]

5 Type of radiotherapy 2 779 Hazard Ratio (Random, 95% CI) 0.28 [0.20, 0.39]

5.1 Involved field 1 578 Hazard Ratio (Random, 95% CI) 0.27 [0.17, 0.43]

5.2 Extended field 1 201 Hazard Ratio (Random, 95% CI) 0.29 [0.17, 0.48]

6 Type of chemotherapy 2 779 Hazard Ratio (Random, 95% CI) 0.28 [0.20, 0.39]

6.1 ABVD 1 201 Hazard Ratio (Random, 95% CI) 0.29 [0.17, 0.48]

6.2 EBVP 1 578 Hazard Ratio (Random, 95% CI) 0.27 [0.17, 0.43]

 
 

Analysis 4.1.   Comparison 4 Progression-free survival -- same number of chemotherapy cycles without UK NCRI
Rapid and MSKCC trial #90-44, Outcome 1 Sensitivity analysis - without UK NCRI RAPID and MSKCC trial #90-44.

Study or subgroup Favours
plus radio-

therapy

Chemother-
apy only

log[Hazard
Ratio]

Hazard Ratio Weight Hazard Ratio

  N N (SE) IV, Random, 95% CI   IV, Random, 95% CI

EORTC-GELA H9-F 448 130 -1.3 (0.24) 53.99% 0.27[0.17,0.43]

Mexico B2H031 102 99 -1.2 (0.26) 46.01% 0.29[0.17,0.48]

Favours plus radiotherapy 500.02 100.1 1 Favours chemotherapy only
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Study or subgroup Favours
plus radio-

therapy

Chemother-
apy only

log[Hazard
Ratio]

Hazard Ratio Weight Hazard Ratio

  N N (SE) IV, Random, 95% CI   IV, Random, 95% CI

   

Total (95% CI)       100% 0.28[0.2,0.39]

Heterogeneity: Tau2=0; Chi2=0.05, df=1(P=0.82); I2=0%  

Test for overall effect: Z=7.28(P<0.0001)  

Favours plus radiotherapy 500.02 100.1 1 Favours chemotherapy only

 
 

Analysis 4.2.   Comparison 4 Progression-free survival -- same number of chemotherapy cycles
without UK NCRI Rapid and MSKCC trial #90-44, Outcome 2 Proportion of patients early favourable.

Study or subgroup Plus radio-
therapy

Chemother-
apy only

log[Hazard
Ratio]

Hazard Ratio Weight Hazard Ratio

  N N (SE) IV, Random, 95% CI   IV, Random, 95% CI

4.2.1 All patients early favourable  

EORTC-GELA H9-F 448 130 -1.3 (0.24) 53.99% 0.27[0.17,0.43]

Subtotal (95% CI)       53.99% 0.27[0.17,0.43]

Heterogeneity: Not applicable  

Test for overall effect: Z=5.5(P<0.0001)  

   

4.2.2 All patients early unfavourable  

Mexico B2H031 102 99 -1.2 (0.26) 46.01% 0.29[0.17,0.48]

Subtotal (95% CI)       46.01% 0.29[0.17,0.48]

Heterogeneity: Not applicable  

Test for overall effect: Z=4.77(P<0.0001)  

   

Total (95% CI)       100% 0.28[0.2,0.39]

Heterogeneity: Tau2=0; Chi2=0.05, df=1(P=0.82); I2=0%  

Test for overall effect: Z=7.28(P<0.0001)  

Test for subgroup differences: Chi2=0.05, df=1 (P=0.82), I2=0%  

Favours plus radiotherapy 500.02 100.1 1 Favours chemotherapy only

 
 

Analysis 4.3.   Comparison 4 Progression-free survival -- same number of chemotherapy
cycles without UK NCRI Rapid and MSKCC trial #90-44, Outcome 3 Bulky vs non-bulky.

Study or subgroup Plus radio-
therapy

Chemother-
apy only

log[Hazard
Ratio]

Hazard Ratio Weight Hazard Ratio

  N N (SE) IV, Random, 95% CI   IV, Random, 95% CI

4.3.1 Bulky disease  

Mexico B2H031 102 99 -1.2 (0.26) 46.01% 0.29[0.17,0.48]

Subtotal (95% CI)       46.01% 0.29[0.17,0.48]

Heterogeneity: Not applicable  

Test for overall effect: Z=4.77(P<0.0001)  

   

4.3.2 Non-bulky disease  

EORTC-GELA H9-F 448 130 -1.3 (0.24) 53.99% 0.27[0.17,0.43]

Subtotal (95% CI)       53.99% 0.27[0.17,0.43]

Heterogeneity: Not applicable  

Favours plus radiotherapy 500.02 100.1 1 Favours chemotherapy only
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Study or subgroup Plus radio-
therapy

Chemother-
apy only

log[Hazard
Ratio]

Hazard Ratio Weight Hazard Ratio

  N N (SE) IV, Random, 95% CI   IV, Random, 95% CI

Test for overall effect: Z=5.5(P<0.0001)  

   

Total (95% CI)       100% 0.28[0.2,0.39]

Heterogeneity: Tau2=0; Chi2=0.05, df=1(P=0.82); I2=0%  

Test for overall effect: Z=7.28(P<0.0001)  

Test for subgroup differences: Chi2=0.05, df=1 (P=0.82), I2=0%  

Favours plus radiotherapy 500.02 100.1 1 Favours chemotherapy only

 
 

Analysis 4.4.   Comparison 4 Progression-free survival -- same number of chemotherapy
cycles without UK NCRI Rapid and MSKCC trial #90-44, Outcome 4 Timing of radiotherapy.

Study or subgroup Plus radio-
therapy

Chemother-
apy only

log[Hazard
Ratio]

Hazard Ratio Weight Hazard Ratio

  N N (SE) IV, Random, 95% CI   IV, Random, 95% CI

4.4.1 Radiotherapy after chemotherapy  

EORTC-GELA H9-F 448 130 -1.3 (0.24) 53.99% 0.27[0.17,0.43]

Subtotal (95% CI)       53.99% 0.27[0.17,0.43]

Heterogeneity: Not applicable  

Test for overall effect: Z=5.5(P<0.0001)  

   

4.4.2 Sandwich technique (CT-RT-CT)  

Mexico B2H031 102 99 -1.2 (0.26) 46.01% 0.29[0.17,0.48]

Subtotal (95% CI)       46.01% 0.29[0.17,0.48]

Heterogeneity: Not applicable  

Test for overall effect: Z=4.77(P<0.0001)  

   

Total (95% CI)       100% 0.28[0.2,0.39]

Heterogeneity: Tau2=0; Chi2=0.05, df=1(P=0.82); I2=0%  

Test for overall effect: Z=7.28(P<0.0001)  

Test for subgroup differences: Chi2=0.05, df=1 (P=0.82), I2=0%  

Favours plus radiotherapy 500.02 100.1 1 Favours chemotherapy only

 
 

Analysis 4.5.   Comparison 4 Progression-free survival -- same number of chemotherapy
cycles without UK NCRI Rapid and MSKCC trial #90-44, Outcome 5 Type of radiotherapy.

Study or subgroup Plus radio-
therapy

Chemother-
apy only

log[Hazard
Ratio]

Hazard Ratio Weight Hazard Ratio

  N N (SE) IV, Random, 95% CI   IV, Random, 95% CI

4.5.1 Involved field  

EORTC-GELA H9-F 448 130 -1.3 (0.24) 53.99% 0.27[0.17,0.43]

Subtotal (95% CI)       53.99% 0.27[0.17,0.43]

Heterogeneity: Not applicable  

Test for overall effect: Z=5.5(P<0.0001)  

   

4.5.2 Extended field  

Mexico B2H031 102 99 -1.2 (0.26) 46.01% 0.29[0.17,0.48]

Favours plus radiotherapy 500.02 100.1 1 Favours chemotherapy only
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Study or subgroup Plus radio-
therapy

Chemother-
apy only

log[Hazard
Ratio]

Hazard Ratio Weight Hazard Ratio

  N N (SE) IV, Random, 95% CI   IV, Random, 95% CI

Subtotal (95% CI)       46.01% 0.29[0.17,0.48]

Heterogeneity: Not applicable  

Test for overall effect: Z=4.77(P<0.0001)  

   

Total (95% CI)       100% 0.28[0.2,0.39]

Heterogeneity: Tau2=0; Chi2=0.05, df=1(P=0.82); I2=0%  

Test for overall effect: Z=7.28(P<0.0001)  

Test for subgroup differences: Chi2=0.05, df=1 (P=0.82), I2=0%  

Favours plus radiotherapy 500.02 100.1 1 Favours chemotherapy only

 
 

Analysis 4.6.   Comparison 4 Progression-free survival -- same number of chemotherapy
cycles without UK NCRI Rapid and MSKCC trial #90-44, Outcome 6 Type of chemotherapy.

Study or subgroup Plus radio-
therapy

Chemother-
apy only

log[Hazard
Ratio]

Hazard Ratio Weight Hazard Ratio

  N N (SE) IV, Random, 95% CI   IV, Random, 95% CI

4.6.1 ABVD  

Mexico B2H031 102 99 -1.2 (0.26) 46.01% 0.29[0.17,0.48]

Subtotal (95% CI)       46.01% 0.29[0.17,0.48]

Heterogeneity: Not applicable  

Test for overall effect: Z=4.77(P<0.0001)  

   

4.6.2 EBVP  

EORTC-GELA H9-F 448 130 -1.3 (0.24) 53.99% 0.27[0.17,0.43]

Subtotal (95% CI)       53.99% 0.27[0.17,0.43]

Heterogeneity: Not applicable  

Test for overall effect: Z=5.5(P<0.0001)  

   

Total (95% CI)       100% 0.28[0.2,0.39]

Heterogeneity: Tau2=0; Chi2=0.05, df=1(P=0.82); I2=0%  

Test for overall effect: Z=7.28(P<0.0001)  

Test for subgroup differences: Chi2=0.05, df=1 (P=0.82), I2=0%  

Favours plus radiotherapy 500.02 100.1 1 Favours chemotherapy only

 
 

Comparison 5.   Complete response rate -- same number of chemotherapy cycles

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1 All trials 3 376 Risk Ratio (M-H, Random, 95% CI) 1.08 [0.93, 1.25]

2 Proportion of patients
early favourable

3 376 Risk Ratio (M-H, Random, 95% CI) 1.08 [0.93, 1.25]

2.1 Mixed patient popula-
tion (˜ 30 to 50% patients
early unfavourable)

1 138 Risk Ratio (M-H, Random, 95% CI) 1.0 [0.92, 1.09]
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Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

2.2 All patients early un-
favourable

2 238 Risk Ratio (M-H, Random, 95% CI) 1.22 [0.84, 1.78]

3 Bulky vs non-bulky 3 376 Risk Ratio (M-H, Random, 95% CI) 1.08 [0.93, 1.25]

3.1 Bulky disease 1 201 Risk Ratio (M-H, Random, 95% CI) 1.06 [0.93, 1.20]

3.2 Non-bulky disease 2 175 Risk Ratio (M-H, Random, 95% CI) 1.21 [0.73, 2.01]

4 Timing of radiotherapy 3 376 Risk Ratio (M-H, Random, 95% CI) 1.08 [0.93, 1.25]

4.1 Radiotherapy after
chemotherapy

1 138 Risk Ratio (M-H, Random, 95% CI) 1.0 [0.92, 1.09]

4.2 Sandwich technique
(CT-RT-CT)

1 201 Risk Ratio (M-H, Random, 95% CI) 1.06 [0.93, 1.20]

4.3 Chemotherapy after ra-
diotherapy

1 37 Risk Ratio (M-H, Random, 95% CI) 1.55 [1.06, 2.27]

5 Type of radiotherapy 3 376 Risk Ratio (M-H, Random, 95% CI) 1.08 [0.93, 1.25]

5.1 Involved field 1 37 Risk Ratio (M-H, Random, 95% CI) 1.55 [1.06, 2.27]

5.2 Extended field 1 201 Risk Ratio (M-H, Random, 95% CI) 1.06 [0.93, 1.20]

5.3 Mixed 1 138 Risk Ratio (M-H, Random, 95% CI) 1.0 [0.92, 1.09]

6 Type of chemotherapy 3 376 Risk Ratio (M-H, Random, 95% CI) 1.08 [0.93, 1.25]

6.1 CVPP 1 37 Risk Ratio (M-H, Random, 95% CI) 1.55 [1.06, 2.27]

6.2 ABVD 2 339 Risk Ratio (M-H, Random, 95% CI) 1.02 [0.95, 1.09]

7 ITT-analysis 3 376 Risk Ratio (M-H, Random, 95% CI) 1.08 [0.93, 1.25]

7.1 ITT-analysis 2 339 Risk Ratio (M-H, Random, 95% CI) 1.02 [0.95, 1.09]

7.2 No ITT-analysis 1 37 Risk Ratio (M-H, Random, 95% CI) 1.55 [1.06, 2.27]

 
 

Analysis 5.1.   Comparison 5 Complete response rate -- same number of chemotherapy cycles, Outcome 1 All trials.

Study or subgroup Plus radio-
therapy

Chemother-
apy only

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

CALGB 7751 18/19 11/18 12.18% 1.55[1.06,2.27]

Mexico B2H031 87/102 80/99 40.22% 1.06[0.93,1.2]

MSKCC trial #90-44 65/69 65/69 47.61% 1[0.92,1.09]

   

Total (95% CI) 190 186 100% 1.08[0.93,1.25]

Favours chemotherapy only 500.02 100.1 1 Favours plus radiotherapy
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Study or subgroup Plus radio-
therapy

Chemother-
apy only

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Total events: 170 (Plus radiotherapy), 156 (Chemotherapy only)  

Heterogeneity: Tau2=0.01; Chi2=6.09, df=2(P=0.05); I2=67.17%  

Test for overall effect: Z=0.97(P=0.33)  

Favours chemotherapy only 500.02 100.1 1 Favours plus radiotherapy

 
 

Analysis 5.2.   Comparison 5 Complete response rate -- same number of
chemotherapy cycles, Outcome 2 Proportion of patients early favourable.

Study or subgroup Plus radio-
therapy

Chemother-
apy only

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

5.2.1 Mixed patient population (~ 30 to 50% patients early un-
favourable)

 

MSKCC trial #90-44 65/69 65/69 47.61% 1[0.92,1.09]

Subtotal (95% CI) 69 69 47.61% 1[0.92,1.09]

Total events: 65 (Plus radiotherapy), 65 (Chemotherapy only)  

Heterogeneity: Not applicable  

Test for overall effect: Not applicable  

   

5.2.2 All patients early unfavourable  

CALGB 7751 18/19 11/18 12.18% 1.55[1.06,2.27]

Mexico B2H031 87/102 80/99 40.22% 1.06[0.93,1.2]

Subtotal (95% CI) 121 117 52.39% 1.22[0.84,1.78]

Total events: 105 (Plus radiotherapy), 91 (Chemotherapy only)  

Heterogeneity: Tau2=0.05; Chi2=3.58, df=1(P=0.06); I2=72.07%  

Test for overall effect: Z=1.07(P=0.28)  

   

Total (95% CI) 190 186 100% 1.08[0.93,1.25]

Total events: 170 (Plus radiotherapy), 156 (Chemotherapy only)  

Heterogeneity: Tau2=0.01; Chi2=6.09, df=2(P=0.05); I2=67.17%  

Test for overall effect: Z=0.97(P=0.33)  

Test for subgroup differences: Chi2=1.09, df=1 (P=0.3), I2=8.23%  

Favours chemotherapy only 500.02 100.1 1 Favours plus radiotherapy

 
 

Analysis 5.3.   Comparison 5 Complete response rate -- same
number of chemotherapy cycles, Outcome 3 Bulky vs non-bulky.

Study or subgroup Plus radio-
therapy

Chemother-
apy only

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

5.3.1 Bulky disease  

Mexico B2H031 87/102 80/99 40.22% 1.06[0.93,1.2]

Subtotal (95% CI) 102 99 40.22% 1.06[0.93,1.2]

Total events: 87 (Plus radiotherapy), 80 (Chemotherapy only)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.84(P=0.4)  

   

Favours chemotherapy only 500.02 100.1 1 Favours plus radiotherapy
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Study or subgroup Plus radio-
therapy

Chemother-
apy only

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

5.3.2 Non-bulky disease  

CALGB 7751 18/19 11/18 12.18% 1.55[1.06,2.27]

MSKCC trial #90-44 65/69 65/69 47.61% 1[0.92,1.09]

Subtotal (95% CI) 88 87 59.78% 1.21[0.73,2.01]

Total events: 83 (Plus radiotherapy), 76 (Chemotherapy only)  

Heterogeneity: Tau2=0.12; Chi2=6.83, df=1(P=0.01); I2=85.35%  

Test for overall effect: Z=0.73(P=0.46)  

   

Total (95% CI) 190 186 100% 1.08[0.93,1.25]

Total events: 170 (Plus radiotherapy), 156 (Chemotherapy only)  

Heterogeneity: Tau2=0.01; Chi2=6.09, df=2(P=0.05); I2=67.17%  

Test for overall effect: Z=0.97(P=0.33)  

Test for subgroup differences: Chi2=0.26, df=1 (P=0.61), I2=0%  

Favours chemotherapy only 500.02 100.1 1 Favours plus radiotherapy

 
 

Analysis 5.4.   Comparison 5 Complete response rate -- same
number of chemotherapy cycles, Outcome 4 Timing of radiotherapy.

Study or subgroup Plus radio-
therapy

Chemother-
apy only

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

5.4.1 Radiotherapy after chemotherapy  

MSKCC trial #90-44 65/69 65/69 47.61% 1[0.92,1.09]

Subtotal (95% CI) 69 69 47.61% 1[0.92,1.09]

Total events: 65 (Plus radiotherapy), 65 (Chemotherapy only)  

Heterogeneity: Not applicable  

Test for overall effect: Not applicable  

   

5.4.2 Sandwich technique (CT-RT-CT)  

Mexico B2H031 87/102 80/99 40.22% 1.06[0.93,1.2]

Subtotal (95% CI) 102 99 40.22% 1.06[0.93,1.2]

Total events: 87 (Plus radiotherapy), 80 (Chemotherapy only)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.84(P=0.4)  

   

5.4.3 Chemotherapy after radiotherapy  

CALGB 7751 18/19 11/18 12.18% 1.55[1.06,2.27]

Subtotal (95% CI) 19 18 12.18% 1.55[1.06,2.27]

Total events: 18 (Plus radiotherapy), 11 (Chemotherapy only)  

Heterogeneity: Not applicable  

Test for overall effect: Z=2.24(P=0.03)  

   

Total (95% CI) 190 186 100% 1.08[0.93,1.25]

Total events: 170 (Plus radiotherapy), 156 (Chemotherapy only)  

Heterogeneity: Tau2=0.01; Chi2=6.09, df=2(P=0.05); I2=67.17%  

Test for overall effect: Z=0.97(P=0.33)  

Test for subgroup differences: Chi2=5, df=1 (P=0.08), I2=60.03%  

Favours chemotherapy only 500.02 100.1 1 Favours plus radiotherapy
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Analysis 5.5.   Comparison 5 Complete response rate -- same
number of chemotherapy cycles, Outcome 5 Type of radiotherapy.

Study or subgroup Plus radio-
therapy

Chemother-
apy only

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

5.5.1 Involved field  

CALGB 7751 18/19 11/18 12.18% 1.55[1.06,2.27]

Subtotal (95% CI) 19 18 12.18% 1.55[1.06,2.27]

Total events: 18 (Plus radiotherapy), 11 (Chemotherapy only)  

Heterogeneity: Not applicable  

Test for overall effect: Z=2.24(P=0.03)  

   

5.5.2 Extended field  

Mexico B2H031 87/102 80/99 40.22% 1.06[0.93,1.2]

Subtotal (95% CI) 102 99 40.22% 1.06[0.93,1.2]

Total events: 87 (Plus radiotherapy), 80 (Chemotherapy only)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.84(P=0.4)  

   

5.5.3 Mixed  

MSKCC trial #90-44 65/69 65/69 47.61% 1[0.92,1.09]

Subtotal (95% CI) 69 69 47.61% 1[0.92,1.09]

Total events: 65 (Plus radiotherapy), 65 (Chemotherapy only)  

Heterogeneity: Not applicable  

Test for overall effect: Not applicable  

   

Total (95% CI) 190 186 100% 1.08[0.93,1.25]

Total events: 170 (Plus radiotherapy), 156 (Chemotherapy only)  

Heterogeneity: Tau2=0.01; Chi2=6.09, df=2(P=0.05); I2=67.17%  

Test for overall effect: Z=0.97(P=0.33)  

Test for subgroup differences: Chi2=5, df=1 (P=0.08), I2=60.03%  

Favours chemotherapy only 500.02 100.1 1 Favours plus radiotherapy

 
 

Analysis 5.6.   Comparison 5 Complete response rate -- same
number of chemotherapy cycles, Outcome 6 Type of chemotherapy.

Study or subgroup Plus radio-
therapy

Chemother-
apy only

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

5.6.1 CVPP  

CALGB 7751 18/19 11/18 12.18% 1.55[1.06,2.27]

Subtotal (95% CI) 19 18 12.18% 1.55[1.06,2.27]

Total events: 18 (Plus radiotherapy), 11 (Chemotherapy only)  

Heterogeneity: Not applicable  

Test for overall effect: Z=2.24(P=0.03)  

   

5.6.2 ABVD  

Mexico B2H031 87/102 80/99 40.22% 1.06[0.93,1.2]

MSKCC trial #90-44 65/69 65/69 47.61% 1[0.92,1.09]

Subtotal (95% CI) 171 168 87.82% 1.02[0.95,1.09]

Favours chemotherapy only 500.02 100.1 1 Favours plus radiotherapy
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Study or subgroup Plus radio-
therapy

Chemother-
apy only

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Total events: 152 (Plus radiotherapy), 145 (Chemotherapy only)  

Heterogeneity: Tau2=0; Chi2=0.65, df=1(P=0.42); I2=0%  

Test for overall effect: Z=0.47(P=0.64)  

   

Total (95% CI) 190 186 100% 1.08[0.93,1.25]

Total events: 170 (Plus radiotherapy), 156 (Chemotherapy only)  

Heterogeneity: Tau2=0.01; Chi2=6.09, df=2(P=0.05); I2=67.17%  

Test for overall effect: Z=0.97(P=0.33)  

Test for subgroup differences: Chi2=4.51, df=1 (P=0.03), I2=77.81%  

Favours chemotherapy only 500.02 100.1 1 Favours plus radiotherapy

 
 

Analysis 5.7.   Comparison 5 Complete response rate -- same
number of chemotherapy cycles, Outcome 7 ITT-analysis.

Study or subgroup Plus radio-
therapy

Chemother-
apy only

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

5.7.1 ITT-analysis  

Mexico B2H031 87/102 80/99 40.22% 1.06[0.93,1.2]

MSKCC trial #90-44 65/69 65/69 47.61% 1[0.92,1.09]

Subtotal (95% CI) 171 168 87.82% 1.02[0.95,1.09]

Total events: 152 (Plus radiotherapy), 145 (Chemotherapy only)  

Heterogeneity: Tau2=0; Chi2=0.65, df=1(P=0.42); I2=0%  

Test for overall effect: Z=0.47(P=0.64)  

   

5.7.2 No ITT-analysis  

CALGB 7751 18/19 11/18 12.18% 1.55[1.06,2.27]

Subtotal (95% CI) 19 18 12.18% 1.55[1.06,2.27]

Total events: 18 (Plus radiotherapy), 11 (Chemotherapy only)  

Heterogeneity: Not applicable  

Test for overall effect: Z=2.24(P=0.03)  

   

Total (95% CI) 190 186 100% 1.08[0.93,1.25]

Total events: 170 (Plus radiotherapy), 156 (Chemotherapy only)  

Heterogeneity: Tau2=0.01; Chi2=6.09, df=2(P=0.05); I2=67.17%  

Test for overall effect: Z=0.97(P=0.33)  

Test for subgroup differences: Chi2=4.51, df=1 (P=0.03), I2=77.81%  

Favours chemotherapy only 500.02 100.1 1 Favours plus radiotherapy

 
 

Comparison 6.   Complete response rate -- same number of cycles without MSKCC trial #90-44

Outcome or subgroup ti-
tle

No. of studies No. of partici-
pants

Statistical method Effect size

1 Sensitivity analysis
- without MSKCC trial
#90-44

2 238 Risk Ratio (M-H, Random, 95% CI) 1.22 [0.84, 1.78]
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Outcome or subgroup ti-
tle

No. of studies No. of partici-
pants

Statistical method Effect size

2 Bulky vs non-bulky 2 238 Risk Ratio (M-H, Random, 95% CI) 1.22 [0.84, 1.78]

2.1 Bulky disease 1 201 Risk Ratio (M-H, Random, 95% CI) 1.06 [0.93, 1.20]

2.2 Non-bulky disease 1 37 Risk Ratio (M-H, Random, 95% CI) 1.55 [1.06, 2.27]

3 Timing of radiotherapy 2 238 Risk Ratio (M-H, Random, 95% CI) 1.22 [0.84, 1.78]

3.1 Sandwich technique
(CT-RT-CT)

1 201 Risk Ratio (M-H, Random, 95% CI) 1.06 [0.93, 1.20]

3.2 Chemotherapy after
radiotherapy

1 37 Risk Ratio (M-H, Random, 95% CI) 1.55 [1.06, 2.27]

4 Type of radiotherapy 2 238 Risk Ratio (M-H, Random, 95% CI) 1.22 [0.84, 1.78]

4.1 Involved field 1 37 Risk Ratio (M-H, Random, 95% CI) 1.55 [1.06, 2.27]

4.2 Extended field 1 201 Risk Ratio (M-H, Random, 95% CI) 1.06 [0.93, 1.20]

5 Type of chemotherapy 2 238 Risk Ratio (M-H, Random, 95% CI) 1.22 [0.84, 1.78]

5.1 CVPP 1 37 Risk Ratio (M-H, Random, 95% CI) 1.55 [1.06, 2.27]

5.2 ABVD 1 201 Risk Ratio (M-H, Random, 95% CI) 1.06 [0.93, 1.20]

6 ITT-analysis 2 238 Risk Ratio (M-H, Random, 95% CI) 1.22 [0.84, 1.78]

6.1 ITT-analysis 1 201 Risk Ratio (M-H, Random, 95% CI) 1.06 [0.93, 1.20]

6.2 No ITT-analysis 1 37 Risk Ratio (M-H, Random, 95% CI) 1.55 [1.06, 2.27]

 
 

Analysis 6.1.   Comparison 6 Complete response rate -- same number of cycles without
MSKCC trial #90-44, Outcome 1 Sensitivity analysis - without MSKCC trial #90-44.

Study or subgroup Plus radio-
therapy

Chemother-
apy only

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

CALGB 7751 18/19 11/18 38.73% 1.55[1.06,2.27]

Mexico B2H031 87/102 80/99 61.27% 1.06[0.93,1.2]

   

Total (95% CI) 121 117 100% 1.22[0.84,1.78]

Total events: 105 (Plus radiotherapy), 91 (Chemotherapy only)  

Heterogeneity: Tau2=0.05; Chi2=3.58, df=1(P=0.06); I2=72.07%  

Test for overall effect: Z=1.07(P=0.28)  

Favours chemotherapy only 500.02 100.1 1 Favours plus radiotherapy
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Analysis 6.2.   Comparison 6 Complete response rate -- same number
of cycles without MSKCC trial #90-44, Outcome 2 Bulky vs non-bulky.

Study or subgroup Plus radio-
therapy

Chemother-
apy only

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

6.2.1 Bulky disease  

Mexico B2H031 87/102 80/99 61.27% 1.06[0.93,1.2]

Subtotal (95% CI) 102 99 61.27% 1.06[0.93,1.2]

Total events: 87 (Plus radiotherapy), 80 (Chemotherapy only)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.84(P=0.4)  

   

6.2.2 Non-bulky disease  

CALGB 7751 18/19 11/18 38.73% 1.55[1.06,2.27]

Subtotal (95% CI) 19 18 38.73% 1.55[1.06,2.27]

Total events: 18 (Plus radiotherapy), 11 (Chemotherapy only)  

Heterogeneity: Not applicable  

Test for overall effect: Z=2.24(P=0.03)  

   

Total (95% CI) 121 117 100% 1.22[0.84,1.78]

Total events: 105 (Plus radiotherapy), 91 (Chemotherapy only)  

Heterogeneity: Tau2=0.05; Chi2=3.58, df=1(P=0.06); I2=72.07%  

Test for overall effect: Z=1.07(P=0.28)  

Test for subgroup differences: Chi2=3.49, df=1 (P=0.06), I2=71.33%  

Favours chemotherapy only 500.02 100.1 1 Favours plus radiotherapy

 
 

Analysis 6.3.   Comparison 6 Complete response rate -- same number of
cycles without MSKCC trial #90-44, Outcome 3 Timing of radiotherapy.

Study or subgroup Plus radio-
therapy

Chemother-
apy only

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

6.3.1 Sandwich technique (CT-RT-CT)  

Mexico B2H031 87/102 80/99 61.27% 1.06[0.93,1.2]

Subtotal (95% CI) 102 99 61.27% 1.06[0.93,1.2]

Total events: 87 (Plus radiotherapy), 80 (Chemotherapy only)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.84(P=0.4)  

   

6.3.2 Chemotherapy after radiotherapy  

CALGB 7751 18/19 11/18 38.73% 1.55[1.06,2.27]

Subtotal (95% CI) 19 18 38.73% 1.55[1.06,2.27]

Total events: 18 (Plus radiotherapy), 11 (Chemotherapy only)  

Heterogeneity: Not applicable  

Test for overall effect: Z=2.24(P=0.03)  

   

Total (95% CI) 121 117 100% 1.22[0.84,1.78]

Total events: 105 (Plus radiotherapy), 91 (Chemotherapy only)  

Heterogeneity: Tau2=0.05; Chi2=3.58, df=1(P=0.06); I2=72.07%  

Test for overall effect: Z=1.07(P=0.28)  

Test for subgroup differences: Chi2=3.49, df=1 (P=0.06), I2=71.33%  

Favours chemotherapy only 500.02 100.1 1 Favours plus radiotherapy
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Analysis 6.4.   Comparison 6 Complete response rate -- same number
of cycles without MSKCC trial #90-44, Outcome 4 Type of radiotherapy.

Study or subgroup Plus radio-
therapy

Chemother-
apy only

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

6.4.1 Involved field  

CALGB 7751 18/19 11/18 38.73% 1.55[1.06,2.27]

Subtotal (95% CI) 19 18 38.73% 1.55[1.06,2.27]

Total events: 18 (Plus radiotherapy), 11 (Chemotherapy only)  

Heterogeneity: Not applicable  

Test for overall effect: Z=2.24(P=0.03)  

   

6.4.2 Extended field  

Mexico B2H031 87/102 80/99 61.27% 1.06[0.93,1.2]

Subtotal (95% CI) 102 99 61.27% 1.06[0.93,1.2]

Total events: 87 (Plus radiotherapy), 80 (Chemotherapy only)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.84(P=0.4)  

   

Total (95% CI) 121 117 100% 1.22[0.84,1.78]

Total events: 105 (Plus radiotherapy), 91 (Chemotherapy only)  

Heterogeneity: Tau2=0.05; Chi2=3.58, df=1(P=0.06); I2=72.07%  

Test for overall effect: Z=1.07(P=0.28)  

Test for subgroup differences: Chi2=3.49, df=1 (P=0.06), I2=71.33%  

Favours chemotherapy only 500.02 100.1 1 Favours plus radiotherapy

 
 

Analysis 6.5.   Comparison 6 Complete response rate -- same number of
cycles without MSKCC trial #90-44, Outcome 5 Type of chemotherapy.

Study or subgroup Plus radio-
therapy

Chemother-
apy only

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

6.5.1 CVPP  

CALGB 7751 18/19 11/18 38.73% 1.55[1.06,2.27]

Subtotal (95% CI) 19 18 38.73% 1.55[1.06,2.27]

Total events: 18 (Plus radiotherapy), 11 (Chemotherapy only)  

Heterogeneity: Not applicable  

Test for overall effect: Z=2.24(P=0.03)  

   

6.5.2 ABVD  

Mexico B2H031 87/102 80/99 61.27% 1.06[0.93,1.2]

Subtotal (95% CI) 102 99 61.27% 1.06[0.93,1.2]

Total events: 87 (Plus radiotherapy), 80 (Chemotherapy only)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.84(P=0.4)  

   

Total (95% CI) 121 117 100% 1.22[0.84,1.78]

Total events: 105 (Plus radiotherapy), 91 (Chemotherapy only)  

Heterogeneity: Tau2=0.05; Chi2=3.58, df=1(P=0.06); I2=72.07%  

Favours chemotherapy only 500.02 100.1 1 Favours plus radiotherapy

Chemotherapy alone versus chemotherapy plus radiotherapy for adults with early stage Hodgkin lymphoma (Review)

Copyright © 2017 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

77



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Study or subgroup Plus radio-
therapy

Chemother-
apy only

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Test for overall effect: Z=1.07(P=0.28)  

Test for subgroup differences: Chi2=3.49, df=1 (P=0.06), I2=71.33%  

Favours chemotherapy only 500.02 100.1 1 Favours plus radiotherapy

 
 

Analysis 6.6.   Comparison 6 Complete response rate -- same number
of cycles without MSKCC trial #90-44, Outcome 6 ITT-analysis.

Study or subgroup Plus radio-
therapy

Chemother-
apy only

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

6.6.1 ITT-analysis  

Mexico B2H031 87/102 80/99 61.27% 1.06[0.93,1.2]

Subtotal (95% CI) 102 99 61.27% 1.06[0.93,1.2]

Total events: 87 (Plus radiotherapy), 80 (Chemotherapy only)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.84(P=0.4)  

   

6.6.2 No ITT-analysis  

CALGB 7751 18/19 11/18 38.73% 1.55[1.06,2.27]

Subtotal (95% CI) 19 18 38.73% 1.55[1.06,2.27]

Total events: 18 (Plus radiotherapy), 11 (Chemotherapy only)  

Heterogeneity: Not applicable  

Test for overall effect: Z=2.24(P=0.03)  

   

Total (95% CI) 121 117 100% 1.22[0.84,1.78]

Total events: 105 (Plus radiotherapy), 91 (Chemotherapy only)  

Heterogeneity: Tau2=0.05; Chi2=3.58, df=1(P=0.06); I2=72.07%  

Test for overall effect: Z=1.07(P=0.28)  

Test for subgroup differences: Chi2=3.49, df=1 (P=0.06), I2=71.33%  

Favours chemotherapy only 500.02 100.1 1 Favours plus radiotherapy

 
 

Comparison 7.   Overall response rate -- same number of chemotherapy cycles

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1 All trials 2 339 Risk Ratio (M-H, Random, 95% CI) 1.00 [0.94, 1.07]

2 Proportion of patients early
favourable

2 339 Risk Ratio (M-H, Random, 95% CI) 1.00 [0.94, 1.07]

2.1 All patients early
favourable

1 138 Risk Ratio (M-H, Random, 95% CI) 0.98 [0.91, 1.06]

2.2 Mixed patient population
(˜ 30 to 50% patients early
unfavourable)

1 201 Risk Ratio (M-H, Random, 95% CI) 1.04 [0.92, 1.18]

Chemotherapy alone versus chemotherapy plus radiotherapy for adults with early stage Hodgkin lymphoma (Review)

Copyright © 2017 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

78



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

3 Bulky vs non-bulky 2 339 Risk Ratio (M-H, Random, 95% CI) 1.00 [0.94, 1.07]

3.1 Bulky disease 1 201 Risk Ratio (M-H, Random, 95% CI) 1.04 [0.92, 1.18]

3.2 Non-bulky disease 1 138 Risk Ratio (M-H, Random, 95% CI) 0.98 [0.91, 1.06]

4 Timing of radiotherapy 2 339 Risk Ratio (M-H, Random, 95% CI) 1.00 [0.94, 1.07]

4.1 Radiotherapy after
chemotherapy

1 138 Risk Ratio (M-H, Random, 95% CI) 0.98 [0.91, 1.06]

4.2 Sandwich technique (CT-
RT-CT)

1 201 Risk Ratio (M-H, Random, 95% CI) 1.04 [0.92, 1.18]

5 Type of radiotherapy 2 339 Risk Ratio (M-H, Random, 95% CI) 1.00 [0.94, 1.07]

5.1 Extended field 1 201 Risk Ratio (M-H, Random, 95% CI) 1.04 [0.92, 1.18]

5.2 Mixed 1 138 Risk Ratio (M-H, Random, 95% CI) 0.98 [0.91, 1.06]

 
 

Analysis 7.1.   Comparison 7 Overall response rate -- same number of chemotherapy cycles, Outcome 1 All trials.

Study or subgroup Plus radio-
therapy

Chemother-
apy only

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Mexico B2H031 87/102 81/99 28.27% 1.04[0.92,1.18]

MSKCC trial #90-44 65/69 66/69 71.73% 0.98[0.91,1.06]

   

Total (95% CI) 171 168 100% 1[0.94,1.07]

Total events: 152 (Plus radiotherapy), 147 (Chemotherapy only)  

Heterogeneity: Tau2=0; Chi2=0.82, df=1(P=0.37); I2=0%  

Test for overall effect: Z=0.02(P=0.98)  

Favoues chemotherapy only 500.02 100.1 1 Favours plus radiotherapy

 
 

Analysis 7.2.   Comparison 7 Overall response rate -- same number of
chemotherapy cycles, Outcome 2 Proportion of patients early favourable.

Study or subgroup Plus radio-
therapy

Chemother-
apy only

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

7.2.1 All patients early favourable  

MSKCC trial #90-44 65/69 66/69 71.73% 0.98[0.91,1.06]

Subtotal (95% CI) 69 69 71.73% 0.98[0.91,1.06]

Total events: 65 (Plus radiotherapy), 66 (Chemotherapy only)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.39(P=0.7)  

   

Favours chemotherapy only 500.02 100.1 1 Favours plus radiotherapy
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Study or subgroup Plus radio-
therapy

Chemother-
apy only

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

7.2.2 Mixed patient population (~ 30 to 50% patients early un-
favourable)

 

Mexico B2H031 87/102 81/99 28.27% 1.04[0.92,1.18]

Subtotal (95% CI) 102 99 28.27% 1.04[0.92,1.18]

Total events: 87 (Plus radiotherapy), 81 (Chemotherapy only)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.66(P=0.51)  

   

Total (95% CI) 171 168 100% 1[0.94,1.07]

Total events: 152 (Plus radiotherapy), 147 (Chemotherapy only)  

Heterogeneity: Tau2=0; Chi2=0.82, df=1(P=0.37); I2=0%  

Test for overall effect: Z=0.02(P=0.98)  

Test for subgroup differences: Chi2=0.59, df=1 (P=0.44), I2=0%  

Favours chemotherapy only 500.02 100.1 1 Favours plus radiotherapy

 
 

Analysis 7.3.   Comparison 7 Overall response rate -- same
number of chemotherapy cycles, Outcome 3 Bulky vs non-bulky.

Study or subgroup Plus radio-
therapy

Chemother-
apy only

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

7.3.1 Bulky disease  

Mexico B2H031 87/102 81/99 28.27% 1.04[0.92,1.18]

Subtotal (95% CI) 102 99 28.27% 1.04[0.92,1.18]

Total events: 87 (Plus radiotherapy), 81 (Chemotherapy only)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.66(P=0.51)  

   

7.3.2 Non-bulky disease  

MSKCC trial #90-44 65/69 66/69 71.73% 0.98[0.91,1.06]

Subtotal (95% CI) 69 69 71.73% 0.98[0.91,1.06]

Total events: 65 (Plus radiotherapy), 66 (Chemotherapy only)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.39(P=0.7)  

   

Total (95% CI) 171 168 100% 1[0.94,1.07]

Total events: 152 (Plus radiotherapy), 147 (Chemotherapy only)  

Heterogeneity: Tau2=0; Chi2=0.82, df=1(P=0.37); I2=0%  

Test for overall effect: Z=0.02(P=0.98)  

Test for subgroup differences: Chi2=0.59, df=1 (P=0.44), I2=0%  

Favours chemotherapy only 500.02 100.1 1 Favours plus radiotherapy
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Analysis 7.4.   Comparison 7 Overall response rate -- same number
of chemotherapy cycles, Outcome 4 Timing of radiotherapy.

Study or subgroup Plus radio-
therapy

Chemother-
apy only

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

7.4.1 Radiotherapy after chemotherapy  

MSKCC trial #90-44 65/69 66/69 71.73% 0.98[0.91,1.06]

Subtotal (95% CI) 69 69 71.73% 0.98[0.91,1.06]

Total events: 65 (Plus radiotherapy), 66 (Chemotherapy only)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.39(P=0.7)  

   

7.4.2 Sandwich technique (CT-RT-CT)  

Mexico B2H031 87/102 81/99 28.27% 1.04[0.92,1.18]

Subtotal (95% CI) 102 99 28.27% 1.04[0.92,1.18]

Total events: 87 (Plus radiotherapy), 81 (Chemotherapy only)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.66(P=0.51)  

   

Total (95% CI) 171 168 100% 1[0.94,1.07]

Total events: 152 (Plus radiotherapy), 147 (Chemotherapy only)  

Heterogeneity: Tau2=0; Chi2=0.82, df=1(P=0.37); I2=0%  

Test for overall effect: Z=0.02(P=0.98)  

Test for subgroup differences: Chi2=0.59, df=1 (P=0.44), I2=0%  

Favours chemotherapy only 500.02 100.1 1 Favours plus radiotherapy

 
 

Analysis 7.5.   Comparison 7 Overall response rate -- same number
of chemotherapy cycles, Outcome 5 Type of radiotherapy.

Study or subgroup Plus radio-
therapy

Chemother-
apy only

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

7.5.1 Extended field  

Mexico B2H031 87/102 81/99 28.27% 1.04[0.92,1.18]

Subtotal (95% CI) 102 99 28.27% 1.04[0.92,1.18]

Total events: 87 (Plus radiotherapy), 81 (Chemotherapy only)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.66(P=0.51)  

   

7.5.2 Mixed  

MSKCC trial #90-44 65/69 66/69 71.73% 0.98[0.91,1.06]

Subtotal (95% CI) 69 69 71.73% 0.98[0.91,1.06]

Total events: 65 (Plus radiotherapy), 66 (Chemotherapy only)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.39(P=0.7)  

   

Total (95% CI) 171 168 100% 1[0.94,1.07]

Total events: 152 (Plus radiotherapy), 147 (Chemotherapy only)  

Heterogeneity: Tau2=0; Chi2=0.82, df=1(P=0.37); I2=0%  

Test for overall effect: Z=0.02(P=0.98)  

Test for subgroup differences: Chi2=0.59, df=1 (P=0.44), I2=0%  

Favours Chemotherapy only 500.02 100.1 1 Favours plus radiotherapy
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Comparison 8.   Overall response rate -- same number of chemotherapy cycles without MSKCC trial #90-44

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1 Sensitivity analysis - without MSKCC tri-
al #90-44

1 201 Risk Ratio (M-H, Random,
95% CI)

1.04 [0.92, 1.18]

 
 

Analysis 8.1.   Comparison 8 Overall response rate -- same number of chemotherapy cycles
without MSKCC trial #90-44, Outcome 1 Sensitivity analysis - without MSKCC trial #90-44.

Study or subgroup Plus radio-
therapy

Chemother-
apy only

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Mexico B2H031 87/102 81/99 100% 1.04[0.92,1.18]

   

Total (95% CI) 102 99 100% 1.04[0.92,1.18]

Total events: 87 (Plus radiotherapy), 81 (Chemotherapy only)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.66(P=0.51)  

Favoues chemotherapy only 500.02 100.1 1 Favours plus radiotherapy

 
 

Comparison 9.   Adverse events- related mortality -- same number of chemotherapy cycles

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1 Infection- related mortality 1 152 Risk Ratio (M-H, Random, 95%
CI)

0.33 [0.01, 8.06]

2 Second cancer- related mortality 3 1199 Risk Ratio (M-H, Random, 95%
CI)

0.53 [0.07, 4.29]

3 Cardiac disease- related mortality 2 457 Risk Ratio (M-H, Random, 95%
CI)

2.94 [0.31, 27.55]

 
 

Analysis 9.1.   Comparison 9 Adverse events- related mortality -- same
number of chemotherapy cycles, Outcome 1 Infection- related mortality.

Study or subgroup Plus radio-
therapy

Chemother-
apy only

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

MSKCC trial #90-44 0/76 1/76 100% 0.33[0.01,8.06]

   

Total (95% CI) 76 76 100% 0.33[0.01,8.06]

Total events: 0 (Plus radiotherapy), 1 (Chemotherapy only)  

Favours plus radiotherapy 500.02 100.1 1 Favours chemotherapy only
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Study or subgroup Plus radio-
therapy

Chemother-
apy only

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Heterogeneity: Not applicable  

Test for overall effect: Z=0.68(P=0.5)  

Favours plus radiotherapy 500.02 100.1 1 Favours chemotherapy only

 
 

Analysis 9.2.   Comparison 9 Adverse events- related mortality -- same
number of chemotherapy cycles, Outcome 2 Second cancer- related mortality.

Study or subgroup Plus radio-
therapy

Chemother-
apy only

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

EORTC-GELA H9-F 0/448 1/130 28.07% 0.1[0,2.37]

Mexico B2H031 2/102 0/99 30.12% 4.85[0.24,99.86]

UK NCRI Rapid 1/209 3/211 41.82% 0.34[0.04,3.21]

   

Total (95% CI) 759 440 100% 0.53[0.07,4.29]

Total events: 3 (Plus radiotherapy), 4 (Chemotherapy only)  

Heterogeneity: Tau2=1.4; Chi2=3.37, df=2(P=0.19); I2=40.62%  

Test for overall effect: Z=0.59(P=0.55)  

Favours plus radiotherapy 500.02 100.1 1 Favours chemotherapy only

 
 

Analysis 9.3.   Comparison 9 Adverse events- related mortality -- same number
of chemotherapy cycles, Outcome 3 Cardiac disease- related mortality.

Study or subgroup Plus radio-
therapy

Chemother-
apy only

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

CALGB 7751 1/19 0/18 50.89% 2.85[0.12,65.74]

UK NCRI Rapid 1/209 0/211 49.11% 3.03[0.12,73.92]

   

Total (95% CI) 228 229 100% 2.94[0.31,27.55]

Total events: 2 (Plus radiotherapy), 0 (Chemotherapy only)  

Heterogeneity: Tau2=0; Chi2=0, df=1(P=0.98); I2=0%  

Test for overall effect: Z=0.94(P=0.35)  

Favours plus radiotherapy 500.02 100.1 1 Favours chemotherapy only

 
 

Comparison 10.   Adverse events related mortality -- same number of chemotherapy cycles without UK NCRI Rapid
and MSKCC trial #90-44

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1 Second cancer- related mortality 2 779 Risk Ratio (M-H, Random, 95%
CI)

0.71 [0.02, 33.60]

2 Cardiac disease- related mortality 1 37 Risk Ratio (M-H, Random, 95%
CI)

2.85 [0.12, 65.74]
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Analysis 10.1.   Comparison 10 Adverse events related mortality -- same number of chemotherapy
cycles without UK NCRI Rapid and MSKCC trial #90-44, Outcome 1 Second cancer- related mortality.

Study or subgroup Plus radio-
therapy

Chemother-
apy only

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

EORTC-GELA H9-F 0/448 1/130 49.11% 0.1[0,2.37]

Mexico B2H031 2/102 0/99 50.89% 4.85[0.24,99.86]

   

Total (95% CI) 550 229 100% 0.71[0.02,33.6]

Total events: 2 (Plus radiotherapy), 1 (Chemotherapy only)  

Heterogeneity: Tau2=5.22; Chi2=3.07, df=1(P=0.08); I2=67.46%  

Test for overall effect: Z=0.17(P=0.86)  

Favours plus radiotherapy 500.02 100.1 1 Favours chemotherapy only

 
 

Analysis 10.2.   Comparison 10 Adverse events related mortality -- same number of chemotherapy
cycles without UK NCRI Rapid and MSKCC trial #90-44, Outcome 2 Cardiac disease- related mortality.

Study or subgroup Plus radio-
therapy

Chemother-
apy only

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

CALGB 7751 1/19 0/18 100% 2.85[0.12,65.74]

   

Total (95% CI) 19 18 100% 2.85[0.12,65.74]

Total events: 1 (Plus radiotherapy), 0 (Chemotherapy only)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.65(P=0.51)  

Favours plus radiotherapy 500.02 100.1 1 Favours chemotherapy only

 
 

Comparison 11.   Overall survival - di<erent numbers of chemotherapy cycles

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1 All trials 1 276 Hazard Ratio (Random, 95% CI) 2.12 [1.03, 4.37]

 
 

Analysis 11.1.   Comparison 11 Overall survival - di<erent numbers of chemotherapy cycles, Outcome 1 All trials.

Study or subgroup Plus radio-
therapy

Chemother-
apy only

log[Hazard
Ratio]

Hazard Ratio Weight Hazard Ratio

  N N (SE) IV, Random, 95% CI   IV, Random, 95% CI

HD6 139 137 0.8 (0.37) 100% 2.12[1.03,4.37]

   

Total (95% CI)       100% 2.12[1.03,4.37]

Heterogeneity: Not applicable  

Test for overall effect: Z=2.03(P=0.04)  

Favours plus radiotherapy 500.02 100.1 1 Favours chemotherapy only
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Comparison 12.   Progression-free survival -- di<erent numbers of chemotherapy cycles

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1 All trials 3 1176 Hazard Ratio (Random, 95% CI) 0.42 [0.14, 1.24]

2 Proportion of patients early
favourable

3 1176 Hazard Ratio (Random, 95% CI) 0.42 [0.14, 1.24]

2.1 All patients early
favourable

1 381 Hazard Ratio (Random, 95% CI) 0.11 [0.03, 0.40]

2.2 All patients early un-
favourable

2 795 Hazard Ratio (Random, 95% CI) 0.67 [0.26, 1.76]

3 Bulky vs non-bulky 3 1176 Hazard Ratio (Random, 95% CI) 0.42 [0.14, 1.24]

3.1 Bulky disease 1 519 Hazard Ratio (Random, 95% CI) 0.41 [0.22, 0.75]

3.2 Non-bulky disease 2 657 Hazard Ratio (Random, 95% CI) 0.37 [0.04, 3.61]

4 Type of radiotherapy 3 1176 Hazard Ratio (Random, 95% CI) 0.42 [0.14, 1.24]

4.1 Subtotal nodal radiation 1 276 Hazard Ratio (Random, 95% CI) 1.09 [0.62, 1.93]

4.2 Involved node 2 900 Hazard Ratio (Random, 95% CI) 0.24 [0.07, 0.88]

 
 

Analysis 12.1.   Comparison 12 Progression-free survival --
di<erent numbers of chemotherapy cycles, Outcome 1 All trials.

Study or subgroup Favours
plus radio-

therapy

Chemother-
apy only

log[Hazard
Ratio]

Hazard Ratio Weight Hazard Ratio

  N N (SE) IV, Random, 95% CI   IV, Random, 95% CI

H10F 188 193 -2.2 (0.68) 25.58% 0.11[0.03,0.4]

H10U 251 268 -0.9 (0.31) 36.94% 0.41[0.22,0.75]

HD6 139 137 0.1 (0.29) 37.48% 1.09[0.62,1.93]

   

Total (95% CI)       100% 0.42[0.14,1.24]

Heterogeneity: Tau2=0.73; Chi2=12.24, df=2(P=0); I2=83.66%  

Test for overall effect: Z=1.57(P=0.12)  

Favours plus radiotherapy 500.02 100.1 1 Favours chemotherapy only
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Analysis 12.2.   Comparison 12 Progression-free survival -- di<erent numbers
of chemotherapy cycles, Outcome 2 Proportion of patients early favourable.

Study or subgroup Favours
plus radio-

therapy

Chemother-
apy only

log[Hazard
Ratio]

Hazard Ratio Weight Hazard Ratio

  N N (SE) IV, Random, 95% CI   IV, Random, 95% CI

12.2.1 All patients early favourable  

H10F 188 193 -2.2 (0.68) 25.58% 0.11[0.03,0.4]

Subtotal (95% CI)       25.58% 0.11[0.03,0.4]

Heterogeneity: Not applicable  

Test for overall effect: Z=3.29(P=0)  

   

12.2.2 All patients early unfavourable  

H10U 251 268 -0.9 (0.31) 36.94% 0.41[0.22,0.75]

HD6 139 137 0.1 (0.29) 37.48% 1.09[0.62,1.93]

Subtotal (95% CI)       74.42% 0.67[0.26,1.76]

Heterogeneity: Tau2=0.39; Chi2=5.33, df=1(P=0.02); I2=81.24%  

Test for overall effect: Z=0.8(P=0.42)  

   

Total (95% CI)       100% 0.42[0.14,1.24]

Heterogeneity: Tau2=0.73; Chi2=12.24, df=2(P=0); I2=83.66%  

Test for overall effect: Z=1.57(P=0.12)  

Test for subgroup differences: Chi2=4.85, df=1 (P=0.03), I2=79.39%  

Favours plus radiotherapy 500.02 100.1 1 Favours chemotherapy only

 
 

Analysis 12.3.   Comparison 12 Progression-free survival -- di<erent
numbers of chemotherapy cycles, Outcome 3 Bulky vs non-bulky.

Study or subgroup Plus radio-
therapy

Chemother-
apy only

log[Hazard
Ratio]

Hazard Ratio Weight Hazard Ratio

  N N (SE) IV, Random, 95% CI   IV, Random, 95% CI

12.3.1 Bulky disease  

H10U 251 268 -0.9 (0.31) 36.94% 0.41[0.22,0.75]

Subtotal (95% CI)       36.94% 0.41[0.22,0.75]

Heterogeneity: Not applicable  

Test for overall effect: Z=2.87(P=0)  

   

12.3.2 Non-bulky disease  

H10F 188 193 -2.2 (0.68) 25.58% 0.11[0.03,0.4]

HD6 139 137 0.1 (0.29) 37.48% 1.09[0.62,1.93]

Subtotal (95% CI)       63.06% 0.37[0.04,3.61]

Heterogeneity: Tau2=2.44; Chi2=9.93, df=1(P=0); I2=89.93%  

Test for overall effect: Z=0.86(P=0.39)  

   

Total (95% CI)       100% 0.42[0.14,1.24]

Heterogeneity: Tau2=0.73; Chi2=12.24, df=2(P=0); I2=83.66%  

Test for overall effect: Z=1.57(P=0.12)  

Test for subgroup differences: Chi2=0.01, df=1 (P=0.93), I2=0%  

Favours plus radiotherapy 500.02 100.1 1 Favours chemotherapy only
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Analysis 12.4.   Comparison 12 Progression-free survival -- di<erent
numbers of chemotherapy cycles, Outcome 4 Type of radiotherapy.

Study or subgroup Plus radio-
therapy

Chemother-
apy only

log[Hazard
Ratio]

Hazard Ratio Weight Hazard Ratio

  N N (SE) IV, Random, 95% CI   IV, Random, 95% CI

12.4.1 Subtotal nodal radiation  

HD6 139 137 0.1 (0.29) 37.48% 1.09[0.62,1.93]

Subtotal (95% CI)       37.48% 1.09[0.62,1.93]

Heterogeneity: Not applicable  

Test for overall effect: Z=0.31(P=0.76)  

   

12.4.2 Involved node  

H10F 188 193 -2.2 (0.68) 25.58% 0.11[0.03,0.4]

H10U 251 268 -0.9 (0.31) 36.94% 0.41[0.22,0.75]

Subtotal (95% CI)       62.52% 0.24[0.07,0.88]

Heterogeneity: Tau2=0.63; Chi2=3.26, df=1(P=0.07); I2=69.36%  

Test for overall effect: Z=2.16(P=0.03)  

   

Total (95% CI)       100% 0.42[0.14,1.24]

Heterogeneity: Tau2=0.73; Chi2=12.24, df=2(P=0); I2=83.66%  

Test for overall effect: Z=1.57(P=0.12)  

Test for subgroup differences: Chi2=4.43, df=1 (P=0.04), I2=77.42%  

Favours plus radiotherapy 500.02 100.1 1 Favours chemotherapy only

 
 

Comparison 13.   Progression-free survival -- di<erent numbers of chemotherapy cycles without HD6

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1 Sensitivity analysis - without HD6 2 900 Hazard Ratio (Random, 95%
CI)

0.24 [0.07, 0.88]

2 Proportion of patients early
favourable

2 900 Hazard Ratio (Random, 95%
CI)

0.24 [0.07, 0.88]

2.1 All patients early favourable 1 381 Hazard Ratio (Random, 95%
CI)

0.11 [0.03, 0.40]

2.2 All patients early unfavourable 1 519 Hazard Ratio (Random, 95%
CI)

0.41 [0.22, 0.75]

3 Bulky vs non-bulky 2 900 Hazard Ratio (Random, 95%
CI)

0.24 [0.07, 0.88]

3.1 Bulky disease 1 519 Hazard Ratio (Random, 95%
CI)

0.41 [0.22, 0.75]

3.2 Non-bulky disease 1 381 Hazard Ratio (Random, 95%
CI)

0.11 [0.03, 0.40]
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Analysis 13.1.   Comparison 13 Progression-free survival -- di<erent numbers of
chemotherapy cycles without HD6, Outcome 1 Sensitivity analysis - without HD6.

Study or subgroup Favours
plus radio-

therapy

Chemother-
apy only

log[Hazard
Ratio]

Hazard Ratio Weight Hazard Ratio

  N N (SE) IV, Random, 95% CI   IV, Random, 95% CI

H10F 188 193 -2.2 (0.68) 39.95% 0.11[0.03,0.4]

H10U 251 268 -0.9 (0.31) 60.05% 0.41[0.22,0.75]

   

Total (95% CI)       100% 0.24[0.07,0.88]

Heterogeneity: Tau2=0.63; Chi2=3.26, df=1(P=0.07); I2=69.36%  

Test for overall effect: Z=2.16(P=0.03)  

Favours plus radiotherapy 500.02 100.1 1 Favours chemotherapy only

 
 

Analysis 13.2.   Comparison 13 Progression-free survival -- di<erent numbers of
chemotherapy cycles without HD6, Outcome 2 Proportion of patients early favourable.

Study or subgroup Plus radio-
therapy

Chemother-
apy only

log[Hazard
Ratio]

Hazard Ratio Weight Hazard Ratio

  N N (SE) IV, Random, 95% CI   IV, Random, 95% CI

13.2.1 All patients early favourable  

H10F 188 193 -2.2 (0.68) 39.95% 0.11[0.03,0.4]

Subtotal (95% CI)       39.95% 0.11[0.03,0.4]

Heterogeneity: Not applicable  

Test for overall effect: Z=3.29(P=0)  

   

13.2.2 All patients early unfavourable  

H10U 251 268 -0.9 (0.31) 60.05% 0.41[0.22,0.75]

Subtotal (95% CI)       60.05% 0.41[0.22,0.75]

Heterogeneity: Not applicable  

Test for overall effect: Z=2.87(P=0)  

   

Total (95% CI)       100% 0.24[0.07,0.88]

Heterogeneity: Tau2=0.63; Chi2=3.26, df=1(P=0.07); I2=69.36%  

Test for overall effect: Z=2.16(P=0.03)  

Test for subgroup differences: Chi2=3.26, df=1 (P=0.07), I2=69.36%  

Favours plus radiotherapy 500.02 100.1 1 Favours chemotherapy only

 
 

Analysis 13.3.   Comparison 13 Progression-free survival -- di<erent numbers
of chemotherapy cycles without HD6, Outcome 3 Bulky vs non-bulky.

Study or subgroup Plus radio-
therapy

Chemother-
apy only

log[Hazard
Ratio]

Hazard Ratio Weight Hazard Ratio

  N N (SE) IV, Random, 95% CI   IV, Random, 95% CI

13.3.1 Bulky disease  

H10U 251 268 -0.9 (0.31) 60.05% 0.41[0.22,0.75]

Subtotal (95% CI)       60.05% 0.41[0.22,0.75]

Heterogeneity: Not applicable  

Test for overall effect: Z=2.87(P=0)  

Favours plus radiotherapy 500.02 100.1 1 Favours chemotherapy only
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Study or subgroup Plus radio-
therapy

Chemother-
apy only

log[Hazard
Ratio]

Hazard Ratio Weight Hazard Ratio

  N N (SE) IV, Random, 95% CI   IV, Random, 95% CI

   

13.3.2 Non-bulky disease  

H10F 188 193 -2.2 (0.68) 39.95% 0.11[0.03,0.4]

Subtotal (95% CI)       39.95% 0.11[0.03,0.4]

Heterogeneity: Not applicable  

Test for overall effect: Z=3.29(P=0)  

   

Total (95% CI)       100% 0.24[0.07,0.88]

Heterogeneity: Tau2=0.63; Chi2=3.26, df=1(P=0.07); I2=69.36%  

Test for overall effect: Z=2.16(P=0.03)  

Test for subgroup differences: Chi2=3.26, df=1 (P=0.07), I2=69.36%  

Favours plus radiotherapy 500.02 100.1 1 Favours chemotherapy only

 
 

Comparison 14.   Adverse events related mortality -- di<erent numbers of chemotherapy cycles

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1 Infection- related mortality 1 276 Risk Ratio (M-H, Random, 95%
CI)

6.9 [0.36, 132.34]

2 Second cancer- related mortality 1 276 Risk Ratio (M-H, Random, 95%
CI)

2.22 [0.70, 7.03]

3 Cardiac disease- related mortality 1 276 Risk Ratio (M-H, Random, 95%
CI)

0.99 [0.14, 6.90]

 
 

Analysis 14.1.   Comparison 14 Adverse events related mortality -- di<erent
numbers of chemotherapy cycles, Outcome 1 Infection- related mortality.

Study or subgroup Plus radio-
therapy

Chemother-
apy only

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

HD6 3/139 0/137 100% 6.9[0.36,132.34]

   

Total (95% CI) 139 137 100% 6.9[0.36,132.34]

Total events: 3 (Plus radiotherapy), 0 (Chemotherapy only)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.28(P=0.2)  

Favours plus radiotherapy 500.02 100.1 1 Favours chemotherapy only
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Analysis 14.2.   Comparison 14 Adverse events related mortality -- di<erent
numbers of chemotherapy cycles, Outcome 2 Second cancer- related mortality.

Study or subgroup Plus radio-
therapy

Chemother-
apy only

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

HD6 9/139 4/137 100% 2.22[0.7,7.03]

   

Total (95% CI) 139 137 100% 2.22[0.7,7.03]

Total events: 9 (Plus radiotherapy), 4 (Chemotherapy only)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.35(P=0.18)  

Favours plus radiotherapy 500.02 100.1 1 Favours chemotherapy only

 
 

Analysis 14.3.   Comparison 14 Adverse events related mortality -- di<erent
numbers of chemotherapy cycles, Outcome 3 Cardiac disease- related mortality.

Study or subgroup Plus radio-
therapy

Chemother-
apy only

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

HD6 2/139 2/137 100% 0.99[0.14,6.9]

   

Total (95% CI) 139 137 100% 0.99[0.14,6.9]

Total events: 2 (Plus radiotherapy), 2 (Chemotherapy only)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.01(P=0.99)  

Favours plus radiotherapy 500.02 100.1 1 Favours chemotherapy only
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A D D I T I O N A L   T A B L E S

  CALGB 7751 H10F H10U HD6 EORTC-
GELA H9-F

Mexico
B2H031

MSKCC trial
#90-44

UK NCRI
Rapid

Number of
patients
evaluated

18: chemother-
apy

19: chemother-
apy plus radio-
therapy

193: chemotherapy

188: chemotherapy
plus radiotherapy

268: chemotherapy

251: chemotherapy
plus radiotherapy

137:
chemotherapy

139:
chemotherapy
plus radiother-
apy

130:
chemother-
apy

448:
chemother-
apy plus ra-
diotherapy

99:
chemother-
apy

102:
chemother-
apy plus ra-
diotherapy

76:
chemothera-
py

76:
chemothera-
py plus radio-
therapy

211:
chemothera-
py

209:
chemothera-
py plus radio-
therapy

Chemother-
apy and ra-
diotherapy

6 cycles of
CVPP +/- in-
volved-field
radiotherapy
(dosage un-
known)

4 cycles of ABVD vs 3 cy-
cles of ABVD + 30 Gy (+6
Gy) involved node ra-
diotherapy

6 cycles of ABVD vs 4 cy-
cles of ABVD + 30 Gy (+6
Gy) involved node ra-
diotherapy

4 cycles of AB-
VD or 2 cycles
of ABVD + 35 Gy
subtotal nodal
radiotherapy

6 cycles of
EBVP +/- IF
radiothera-
py

6 cycles of
ABVD +/- EF-
radiothera-
py

6 cycles of AB-
VD +/- EF or IF
radiotherapy

3 cycles of AB-
VD +/- 30 Gy
IF-radiothera-
py

Median du-
ration of fol-
low-up

1.8 years 1.1 years 1.1 years 11.3 years 4.3 years 11.4 years 5.6 years 60 months

Table 1.   Overview of study characteristics 
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Trial Definition of progression outcome.

EORTC-GELA H9-F Definition of disease-free survival not reported (Note all patients are in CR at the time of randomi-
sation).

H10F/H10U From the date of random assignment to date of progression—as relapse after previous complete
remission or progression after reaching partial remission (>= 50% decrease and resolution of B
symptoms and no new lesions) or progressive disease (50% increase from nadir of any previous
partial remission lesions or appearance of new lesions) on computed tomography scan measure-
ments during protocol treatment or death resulting from any cause, whichever occurred first.

HD6 Measured as event-free survival from the date of randomisation until the date of disease progres-
sion or death from any cause.

Mexico B2H031 Contradictory definitions. In the methods section: “Disease free survival was calculated for CR pa-
tients from the beginning of treatment until clinically or radiologically and biopsy proven relapse.”
In the results section the percentage disease free were calculated based on the full population.

MSKCC trial #90-44 Time from enrolment until any progression of disease.

UK NCRI Rapid Time from the date of randomisation to first progression, relapse, or death, whichever occurred
first.

Table 2.   Definitions of progression outcomes 

 

 

A P P E N D I C E S

Appendix 1. CENTRAL search strategy

CENTRAL search strategy (January 1977 to November 2010)

1. (favourable or unfavourable)

2. ((earl* or low* or limit*) near/3 (stag* or grad*))

3. (intermediate*)

4. (bulky)

5. (#1 OR #2 OR #3 OR #4)

6. MeSH descriptor LYMPHOMA, this term only

7. MeSH descriptor HODGKIN DISEASE explode all trees

8. (hodgkin* near/2 (disease* or granulom*))

9. (reticulolymphosarcom* or germinoblastom*)

10. (malignan* near/2 (lymphogranulom* or granulom*))

11. (#6 OR #7 OR #8 OR #9 OR #10)

12. MeSH descriptor ANTINEOPLASTIC AGENTS explode all trees

13. MeSH descriptor REMISSION INDUCTION explode all trees

14. MeSH descriptor ANTINEOPLASTIC PROTOCOLS explode all trees

15. ((consolidat* or induct* or maintenance or conditioning*) and (therap* or treat* or regimen* or patient*))
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16. ((therap* or induc*) near/3 remission*)

17. (chemotherap* or chemo-therap*)

18. (Antineoplast* or anti-neoplast*)

19. ((cytosta* or cytotox*) near/2 (therap* or treat* or regimen*))

20. MeSH descriptor RADIOTHERAPY explode all trees

21. (radiotherap* or radio-therap*)

22. (chemoradiotherap* or chemo-radio-therap*)

23. MeSH descriptor COMBINED MODALITY THERAPY explode all trees

24. ((multimodal* or multi-modal*) near/3 (treat* or therap*))

25. MeSH descriptor LYMPHATIC IRRADIATION explode all trees

26. (combi* near/3 modalit*)

27. (#13 OR #14 OR #15 OR #16 OR #17 OR #18 OR #19 OR #20 OR #21 OR #22 OR #23 OR #24 OR #25 OR #26)

28. (#5 AND #11 AND #27)

CENTRAL search strategy (December 2010 to December 2016)

1. MeSH descriptor: [Lymphoma] explode all trees

2. MeSH descriptor: [Hodgkin Disease] explode all trees

3. germinoblastom*

4. reticulolymphosarcom*

5. hodgkin* or hogkin* or hodkin* or hodgin*

6. malignan* near/2 lymphogranulom*

7. malignan* near/2 granulom*

8. #1 or #2 or #3 or #4 or #5 or #6 or #7

9. MeSH descriptor: [Antineoplastic Agents] explode all trees

10. MeSH descriptor: [Remission Induction] explode all trees

11. MeSH descriptor: [Antineoplastic Protocols] explode all trees

12. ((consolidat* or induct* or maintenance or conditioning*) and (therap* or treat* or regimen* or patient*))

13. ((therap* or induc*) near/3 remission*)

14. (chemotherap* or chemo-therap*)

15. (Antineoplast* or anti-neoplast*)

16. ((cytosta* or cytotox*) near/2 (therap* or treat* or regimen*))

17. #9 or #10 or #11 or #12 or #13 or #14 or #15 or #16

18. MeSH descriptor: [Vinblastine] explode all trees

19. vinblastin* or vincaleukoblastin*

20. (lemblastin* or velban* or velbe* or cellblastin*)

21. #18 or #19 or #20
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22. MeSH descriptor: [Dacarbazine] explode all trees

23. decarbazin* or dacarbazin*

24. NSC45388 or NSC 45388

25. DTIC* or ICDT* or DIC*

26. asercit* or deticen* or biocarbazin* or dacatic* or detimedac* or fauldetic*

27. WR-139007 or WR139007

28. imidazol* carboxamid*

29. #22 or #23 or #24 or #25 or #26 or #27 or #28

30. MeSH descriptor: [Epirubicin] explode all trees

31. epirubicin*

32. (farmorubicin* or pharmorubicin* or epidoxorubicin* or epiadriamycin*)

33. (epi-cell* or epicell* or ebew* or ellenc*)

34. #30 or #31 or #32 or #33

35. MeSH descriptor: [Doxorubicin] explode all trees

36. doxorubi*

37. (adriamycin* or adriablastin*)

38. hydroxydaunorubincin*

39. (doxo cell or doxo-cell or dox sl or dox-sl)

40. (doxotec* or doxolem* or doxil*)

41. (rubex* or ribodox* or onkodox*)

42. (myeocet* or caelyx*)

43. farmiblastin*

44. #35 or #36 or #37 or #38 or #39 or #40 or #41 or #42 or #43

45. MeSH descriptor: [Bleomycin] explode all trees

46. bleomy* or bleomi*

47. (blenoxan* or blanoxan* or bleolem*)

48. (bleo cell or bleocell)

49. #45 or #46 or #47 or #48

50. MeSH descriptor: [Prednisone] explode all trees

51. predniso*

52. (winpred* or sterapred* or prednidib* or predniment* pronisone*)

53. (cartancyl* or cortan* or kortancyl* or encorton* or enkortolon* or decortisyl* orrectodelt*)

54. (panafcort* or panasol* or meticorten* or dacortin* or orason* or cutason*)

55. #51 or #52 or #53 or #54

56. ebvp*
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57. #34 and #49 and #21 and #55

58. abvd*

59. #44 and #49 and #21 and #29

60. ebvd*

61. #34 and #49 and #21 and #29

62. #56 or #57 or #58 or #59 or #60 #61

63. MeSH descriptor: [Radiotherapy] explode all trees

64. (radiotherap* or radio-therap*)

65. radiation*

66. MeSH descriptor: [Lymphatic Irradiation] explode all trees

67. #63 or #64 or #65 or #66

68. #67 and (#17 or #62)

69. (chemoradiotherap* or chemo-radio-therap*)

70. MeSH descriptor: [Combined Modality Therapy] explode all trees

71. ((multimodal* or multi-modal*) near/3 treat*)

72. ((multimodal* or multi-modal*) near/3 therap*)

73. (combi* adj3 modalit*)

74. #69 or #70 or #71 or #72 or #73

75. #8 and (#68 or #74) in Trials

Appendix 2. MEDLINE search strategy

MEDLINE search strategy (January 1977 to November 2010)

1. (favourable or unfavourable).tw,kf,ot.

2. ((earl$ or low$ or limit$) adj3 (stag$ or grad$)).tw,kf,ot.

3. intermediate$.tw,kf,ot.

4. bulky.tw,kf,ot.

5. or/1-4

6. *LYMPHOMA/

7. exp HODGKIN DISEASE/

8. Germinoblastom$.tw,kf,ot.

9. Reticulolymphosarcom$.tw,kf,ot.

10. Hodgkin$.tw,kf,ot.

11. (malignan$ adj2 (lymphogranulom$ or granulom$)).tw,kf,ot.

12. or/6-11

13. exp ANTINEOPLASTIC AGENTS/

14. REMISSION INDUCTION/
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15. exp ANTINEOPLASTIC PROTOCOLS/

16. ((consolidat$ or induct$ or maintenance or conditioning$) and (therap$ or treat$ or regimen$ or patient$)).tw,kf,ot.

17. ((therap$ or induc$) adj3 remission$).tw,kf,ot.

18. (chemotherap$ or chemo-therap$).tw,kf,ot.

19. (Antineoplast$ or anti-neoplast$).tw,kf,ot.

20. ((cytosta$ or cytotox$) adj2 (therap$ or treat$ or regimen$)).tw,kf,ot.

21. exp RADIOTHERAPY/

22. (radiotherap$ or radio-therap$).tw,kf,ot.

23. (chemoradiotherap$ or chemo-radio-therap$).tw,kf,ot.

24. exp COMBINED MODALITY THERAPY/

25. ((multimodal$ or multi-modal$) adj3 (treat$ or therap$)).tw,kf,ot.

26. exp LYMPHATIC IRRADIATION/

27. (combi$ adj3 modalit$).tw,kf,ot.

28. or/13-27

29. randomized controlled trial.pt.

30. controlled clinical trial.pt.

31. RANDOMIZED CONTROLLED TRIALS/

32. RANDOM ALLOCATION/

33. DOUBLE BLIND METHOD/

34. SINGLE BLIND METHOD/

35. or/29-34

36. (ANIMALS not HUMANS).sh.

37. 35 not 36

38. clinical trial.pt.

39. exp CLINICAL TRIALS/

40. (clin$ adj25 trial$).ti,ab.

41. ((singl$ or doubl$ or trebl$ or tripl$) adj25 (blind$ or mask$)).ti,ab.

42. PLACEBOS/

43. placebo$.ti,ab.

44. random$.ti,ab.

45. RESEARCH DESIGN/

46. or/38-45

47. 46 not 36

48. 47 not 37

49. COMPARATIVE STUDY/
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50. exp EVALUATION STUDIES/

51. FOLLOW UP STUDIES/

52. PROSPECTIVE STUDIES/

53. (control$ or prospectiv$ or volunteer$).ti,ab.

54. or/49-53

55. 54 not 36

56. 55 not (37 or 48)

57. 37 or 48 or 56

58. 5 and 12 and 28 and 57

MEDLINE search strategy (December 2010 to December 2016)

1. randomized controlled trial.pt.

2. controlled clinical trial.pt.

3. randomi?ed.ab.

4. placebo.ab.

5. clinical trials as topic.sh.

6. randomly.ab.

7. trial.ti.

8. or/1-7

9. humans.sh.

10. 8 and 9

11.*LYMPHOMA/

12. exp HODGKIN DISEASE/

13. Germinoblastom$.tw,kf,ot.

14. Reticulolymphosarcom$.tw,kf,ot.

15. Hodgkin$.tw,kf,ot.

16. (malignan$ adj2 (lymphogranulom$ or granulom$)).tw,kf,ot.

17. or/11-16

18. exp ANTINEOPLASTIC AGENTS/

19. REMISSION INDUCTION/

20. exp ANTINEOPLASTIC PROTOCOLS/

21. ((consolidat$ or induct$ or maintenance or conditioning$) and (therap$ or treat$ or regimen$ or patient$)).tw,kf,ot.

22. ((therap$ or induc$) adj3 remission$).tw,kf,ot.

23. (chemotherap$ or chemo-therap$).tw,kf,ot.

24. (Antineoplast$ or anti-neoplast$).tw,kf,ot.

25. ((cytosta$ or cytotox$) adj2 (therap$ or treat$ or regimen$)).tw,kf,ot.
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26. or/18-25

27. VINBLASTINE/

28. vinblastin$.tw,kf,ot,nm.

29. vincaleukoblastin$.tw,kf,ot.

30. (lemblastin$ or velban$ or velbe$ or cellblastin$).tw,kf,ot.

31. or/27-30

32. DACARBAZINE/

33. (decarbazin$ or dacarbazin$).tw,kf,ot.

34. (NSC45388 or NSC 45388).tw,kf,ot,nm.

35. (DTIC$ or ICDT$ or DIC$).tw,kf,ot.

36. (asercit$ or deticen$ or biocarbazin$ or dacatic$ or detimedac$ or fauldetic$).tw,kf,ot.

37. (WR-139007 or WR139007).tw,kf,ot.

38. imidazol$ carboxamid$.tw,kf,ot.

39. or/32-38

40. EPIRUBICIN/

41. epirubicin$.tw,kf,ot,nm.

42. (farmorubicin$ or pharmorubicin$ or epidoxorubicin$ or epiadriamycin$).tw,kf,ot.

43. (epi-cell$ or epicell$ or ebew$ or ellenc$).tw,kf,ot.

44. or/40-43

45. exp DOXORUBICIN/

46. doxorubi?in$.tw,kf,ot,nm.

47. (adriamycin$ or adriablastin$).tw,kf,ot.

48. hydroxydaunorubincin$.tw,kf,ot.

49. (doxo cell or doxo-cell or dox sl or dox-sl).tw,kf,ot.

50. (doxotec$ or doxolem$ or doxil$).tw,kf,ot.

51. (rubex$ or ribodox$ or onkodox$).tw,kf,ot.

52. (myeocet$ or caelyx$).tw,kf,ot.

53. Farmiblastin$.tw,kf,ot.

54. or/45-53

55. exp BLEOMYCIN/

56. bleomy?in$.tw,kf,ot,nm.

57. bleomicin$.tw,kf,ot.

58. (blenoxan$ or blanoxan$ or bleolem$).tw,kf,ot.

59. (bleo cell or bleocell).tw,kf,ot.

60. or/55-59
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61. PREDNISONE/

62. predniso$.tw,kf,ot,nm.

63. (winpred$ or sterapred$ or prednidib$ or predniment$ pronisone$).tw,kf,ot.

64. (cartancyl$ or cortan$ or kortancyl$ or encorton$ or enkortolon$ or decortisyl$ orrectodelt$).tw,kf,ot.

65. (panafcort$ or panasol$ or meticorten$ or dacortin$ or orason$ or cutason$).tw,kf,ot.

66. or/61-65

67. ebvp$.tw,kf,ot,nm,ps.

68. 44 and 60 and 31 and 66

69. abvd$.tw,kf,ot,nm,ps.

70. 31 and 39 and 54 and 60

71. ebvd$.tw,kf,ot,nm,ps.

72. 31 and 39 and 44 and 60

73. or/67-72

74. exp RADIOTHERAPY/

75. (radiotherap$ or radio-therap$).tw,kf,ot.

76. radiation*.tw,kf,ot.

77. exp Lymphatic Irradiation/

78. or/74-77

79. 78 and (73 or 26)

80. (chemoradiotherap$ or chemo-radio-therap$).tw,kf,ot.

81. exp Combined Modality Therapy/

82. ((multimodal$ or multi-modal$) adj3 (treat$ or therap$)).tw,kf,ot.

83. (combi$ adj3 modalit$).tw,kf,ot.

84. or/80-83

85. 17 and (79 or 84)

86. 17 and (79 or 84) and 10

Appendix 3. Embase search strategy

1. (favourable or unfavourable or favorable or unfavorable).tw,kf,ot.

2. ((earl$ or low$ or limit$) adj3 (stag$ or grad$)).tw,kf,ot.

3. intermediate$.tw,kf,ot.

4. bulky.tw,kf,ot.

5. or/1-4

6. *LYMPHOMA/

7. exp HODGKIN DISEASE/

8. Germinoblastom$.tw,kf,ot.
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9. Reticulolymphosarcom$.tw,kf,ot.

10. Hodgkin$.tw,kf,ot.

11. (malignan$ adj2 (lymphogranulom$ or granulom$)).tw,kf,ot.

12. or/6-11

13. exp ANTINEOPLASTIC AGENT/

14. REMISSION/

15. exp CLINICAL PROTOCOL/

16. ((consolidat$ or induct$ or maintenance or conditioning$) and (therap$ or treat$ or regimen$ or patient$)).tw,kf,ot.

17. ((therap$ or induc$) adj3 remission$).tw,kf,ot.

18. (chemotherap$ or chemo-therap$).tw,kf,ot.

19. (Antineoplast$ or anti-neoplast$).tw,kf,ot.

20. ((cytosta$ or cytotox$) adj2 (therap$ or treat$ or regimen$)).tw,kf,ot.

21. exp RADIOTHERAPY/

22. (radiotherap$ or radio-therap$).tw,kf,ot.

23. (chemoradiotherap$ or chemo-radio-therap$).tw,kf,ot.

24. exp MULTIMODALITY CANCER THERAPY/

25. ((multimodal$ or multi-modal$) adj3 (treat$ or therap$)).tw,kf,ot.

26. exp LYMPH NODE IRRADIATION/

27. (combi$ adj3 modalit$).tw,kf,ot.

28. or/13-27

29. CLINICAL TRIAL/

30. RANDOMIZED CONTROLLED TRIALS/

31. RANDOM ALLOCATION/

32. SINGLE-BLIND METHOD/

33. DOUBLE-BLIND METHOD/

34. CROSS-OVER STUDIES/

35. PLACEBOS/

36. Randomi?ed controlled trial$.tw.

37. RCT.tw.

38. Random allocation.tw.

39. Randomly allocated.tw.

40. Allocated randomly.tw.

41. (allocated adj2 random).tw.

42. Single blind$.tw.

43. Double blind$.tw.
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44. ((treble or triple) adj blind$).tw.

45. Placebo$.tw.

46. PROSPECTIVE STUDIES/

47. or/29-46

48 CASE STUDY/

49. Case report.tw.

50. ABSTRACT REPORT/ or LETTER/

51. or/48-50

52. 47 not 51

53. ANIMAL/

54. HUMAN/

55. 53 not 54

56. 52 not 55

57. 5 and 12 and 28 and 56

W H A T ' S   N E W

 

Date Event Description

22 December 2016 New citation required and conclusions
have changed

Inclusion criteria amended: now without studies in children, but
with studies evaluating different number of chemotherapy cy-
cles in both arms (separate comparison)

20 December 2016 New search has been performed Update
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S O U R C E S   O F   S U P P O R T

Internal sources

• University Hospital of Cologne, Department I of Internal Medicine, Germany.

External sources

• BMBF, Germany.

For the first version of the review: Project grant application NO 01KG0815, Federal Ministry of Education and Research (BMBF)

D I F F E R E N C E S   B E T W E E N   P R O T O C O L   A N D   R E V I E W

Data synthesis

Because of the clinical heterogeneity of the trials (e.g. diFerent types of chemotherapy, starting points in diFerent decades) we used a
random-eFects model.

Assessment of risk of bias in included studies

For quality assessment we preferred to use a "domain-based evaluation" as described in Cochrane's tool for assessing risk of bias (Higgins
2011b), since it was more compatible to the 'Risk of bias' table included in the RevMan 5. We replaced the following quality questions.

• Was treatment allocation concealed?

• Were outcome assessors blind to treatment assigned?

• Were numbers of withdraws, dropouts, lost to follow-up and protocol violations in each group stated and were there less than 10% in
each arm?

• Were patients included in the analyses as part of the group to which they were allocated (intention-to-treat analyses)?

• Were the baseline characteristics similar in both groups?

Progression-free survival

Because not all trials reported progression-free survival (PFS) according to our definition (time to progress or relapse or death of any cause
in all randomised patients), we accepted other progression outcomes and evaluated these as tumour control.

'Summary of findings' tables

We included 'Summary of findings' tables using the GRADE approach.

Di<erences between review and review update

• In accordance with Methodological Expectations of Cochrane Intervention Reviews (MECIR), we additionally searched the following
clinical trial registers:
◦ EU clinical trials register: https://www.clinicaltrialsregister.eu/ctr-search/search;

◦ Clinicaltrials.gov: https://clinicaltrials.gov/.

• No post-hoc analyses: in the updated review we did not search explicitly for patients in advanced stages, therefore it is doubtful that
all trials are identified and post-hoc analyses could be biased.

• In contrast to the first version of this review, we excluded trials randomising children. We considered only trials with adults. So we
excluded the GATLA 9-H-77 trial (Pavlovsky 1988) from the analyses, because the trial did not include a large enough proportion of
adults and that data for this subgroup were not available.

• In the first version of the review, we excluded trials if the number of cycles of chemotherapy was not identical in both study arms. In
contrast to the first version, we included these trials in the update and added a second comparison with trials evaluating diFerent
numbers of chemotherapy cycles in both arms.

• In this update we excluded the sensitivity analysis regarding the influence of a single large study on the overall result because the data
situation changed. However we excluded three trials (HD6; MSKCC trial #90-44; UK NCRI Rapid) from a sensitivity analysis because we
found potential other high risk of bias regarding overall survival (OS), and we did not find per-protocol results. Because of the published
per-protocol results regarding progression-free survival (PFS) of the UK NCRI Rapid trial, we completed a sensitivity analysis with these
results. For the other trials no per-protocol results for PFS were available.
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• To reduce the number of the subgroup analyses, we removed some of the clinically less relevant subgroups (median length of follow-
up and four -year survival in the chemotherapy alone group), or of these where no data are available (gender, age, clinical stage). We
will consider the subgroup analyses regarding gender, age and clinical stage for future updates if more data allow such analyses.

• We examined the trials regarding adverse events. Because of insuFicient comparable data we focused on adverse events leading to
death: infection- related mortality, second cancer- related mortality, cardiac disease- related mortality.

N O T E S

Parts of the review matched the templates of the Cochrane Haematological Malignancies Group, especially the methods.

I N D E X   T E R M S

Medical Subject Headings (MeSH)

Chemoradiotherapy;  Combined Modality Therapy  [methods];  Disease Progression;  Heart Diseases  [mortality];  Hodgkin Disease
 [*drug therapy]  [mortality]  [pathology]  [*radiotherapy];  Infections  [mortality];  Neoplasms, Second Primary  [mortality];  Randomized
Controlled Trials as Topic;  Recurrence;  Survival Analysis

MeSH check words

Humans
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