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ARTICLE

Abstract

Background: Disseminated germ cell cancers are at high risk of developing thromboembolic complications. We evaluated the

prognostic value of venous thromboembolic events (VTE) in disseminated germ cell cancer.

Methods: Patients with germ cell cancer receiving upfront platinum-containing chemotherapy between 2004 and 2014 were
30 pooled from the Spanish Germ Cell Cancer Group (SGCCG) registry and reviewed for the presence of VTE. Results were vali-

dated in an independent international group of patients. We used a penalized Cox proportional hazards model including VTE

as a time-varying covariate to identify and validate prognostic factors. All statistical tests were two-sided.

Results: The SGCCG registry identified 416 patients from 14 referral institutions. With a median follow-up of 49 months, VTEs

were observed in 9% of patients (n =38). Events occurred at diagnosis, during chemotherapy, and after chemotherapy in 2.6%,
35 5.0%, and 1.4% of patients, respectively. VTE was associated with shorter progression-free survival (PFS; hazard ratio [H

2.29, 95% confidence interval [CI] = 1.18 to 4.47, P = .02) and overall survival (OS; HR =5.14, 95% CI =2.22 to 11.88,P < .OO@

multivariable analysis, the effect was consistent in the intermediate-risk group, both for PFS (HR = 9.52 95% CI = 2.48 to 36.58,

P < .001) and OS (HR=12.84, 95% CI=2.01 to 82.02, P = .007). VTE at diagnosis is also an adverse prognostic variable for

progression-free survival (HR =4.64, 95% CI=2.04 to 10.54, P < .001) and for overall survival (HR =6.28, 95% CI=1.68 to 17.10,
40 P =.01). These results were validated in an independent international cohort that included 241 patients from four hospitals.
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Conclusions: VTE is an independent adverse prognostic factor in disseminated germ cell cancers, in particular for the
intermediate prognostic group of the International Germ Cell Cancer Collaborative Group classification. The presence of VTE
at diagnosis has also prognostic significance and should be further explored in future prognostic classifications.

Data were collected from the individual medical records for all
patients. For patients included in the prospective SGCCG

quently used chemotherapy schedule was BEP (87.7%), followed
by EP (12.3%). With a median follow-up of 49 months (range =

Germ cell cancer is the leading cancer in men younger than 35 registry, individual electronic medical records were also re- 55
5 years. Most germ cell cancers are located in the testis, whereas viewed to identify thromboembolic events.
5% to 10% arise outside the testis, mainly in the retroperito- All prognostic variables at diagnosis, including the TNM
neum, mediastinum, and the pineal region. A small proportion staging classification and the IGCCCG classification, were stud-
of germ cell cancers arise in women (1). ied (3). A modified male IGCCCG classification was used for
Despite improvements in diagnosis and chemotherapy de- women (18). Other variables of interest included the presence of 60
10 livery, a proportion of young patients are still dying from the venous thromboembolic events (VTEs) and the date, location,
disease (1,2). The most important prognostic factors are in- and treatment of VTEs, together with the presence and date of
cluded in the International Germ Cell Cancer Collaborative progression and/or death.
Group (IGCCCG) classification. The IGCCCG classifies metastatic VTE was defined as any venous thrombotic or embolic com-
germ cell cancers in three distinct groups: good, intermediate, plication developed in patients treated with chemotherapy. 65
15 and poor prognostic groups (3). However, the identification of Time of thrombosis was defined as VTE at diagnosis if the
additional prognostic factors might help to adequately guide thromboembolic complication was observed at the moment of
clinical trials with more aggressive treatments. the diagnosis of germ cell cancer before treatment; during che-
Disseminated germ cell cancers are at high risk of develop- motherapy: events occurring from the first date of chemother-
ing thromboembolic complications (4), with an estimated inci- apy until one month after the last firstline chemotherapy; and 70
20 dence of 9% to 10% (5-7). Most complications are venous postchemotherapy: all events occurring thereafter.
thrombosis. These events might be related to disease-specific Progression-free survival (PFS) was defined as the time from
characteristics, as well as being related to cancer treatment tumor diagnosis to objective tumor progression or death from
(5,7-12). any cause. For those who did not experience progression or
Thromboembolic events have been associated with an ad- death, the outcome was considered left-censored for the pur- 75
25 verse prognosis in several common cancers (13-17), suggesting poses of the analysis. Overall survival (OS) was defined as the
a biologically more aggressive disease. However, the effect of time from diagnosis to death from any cause. For those who did
thromboembolic complications on survival in germ cell cancer not experience death, the outcome was considered left-
has not been studied. censored for the purposes of the analysis.
In this study, we aimed to assess the prognostic significance
30 of thromboembolic events in disseminated germ cell cancers.
Statistical Analysis 80
Statistics were performed using the statistical software R (ver-
Methods sion 3.1.2). Descriptive analysis included absolute and relative
frequencies, means, and standard deviations. To identify the
Patient Population prognostic significance of the thromboembolic events, we used
. . . . . a penalized Cox proportional hazards model including VTE and 85
All patients with disseminated germ cell cancer prospectively . . -
. . . . chemotherapy stage (pre, during, or post) as time-varying covar-
included in the Spanish Germ Cell Cancer Group (SGCCG) regis- . . . .
> . . iates (19,20). The proportionality assumption of Cox models was
] 35 try between 2004 and 2014 and treated with platinum- - . . - .
= . . . . examined by visualizing Shoenfeld residuals for each predictor
= containing chemotherapy (BEP or EP), including 14 high-volume . .
2] R . and by performing tests of nonzero slope. Two-tailed P values
= institutions, were reviewed for the presence of venous throm- . .
. .. . . were calculated, and the statistical significance level was set at 90
boembolism (training set). Disseminated germ cell cancer was . o .
. . . .. a P value of less than .05. When appropriate, 95% confidence in-
defined as patients with stage II or III or persistent positive tu- .
. . . tervals were provided.
40  mor markers postorchiectomy. Patients with stage IA/B who re-
ceived adjuvant chemotherapy were excluded.
As a validation group, we pooled all consecutive patients
. ; . s Results
with germ cell cancer treated with platinum-containing chemo-
therapy during the same period of time at the Instituto Nacional Overall, the training group consisted of 416 patients from the
45 de Cancerologia (INCAN) in Mexico and three independent SGCCG that were reviewed for the development of VTE. Patient 95
Spanish hospitals not included in the SGCCG registry. characteristics are described in Table 1 and Supplementary
A centralized institutional review board (IRB) at Morales Table 1 (available online). Most subjects were male and diag-
Meseguer University Hospital, the Spanish Drug and Medicinal nosed with testicular tumors. Extragonadal primary tumors
Products Agency (AEMPS), and an institutional review board at were present in 3.8% of tumors. The most frequent histo]ogy
50 the INCAN in Mexico approved the study and did not require was nonseminoma or mixed tumors. Most patients had meta- 100
that every patient provide informed consent. static disease. Regarding the IGCCCG classification, most pa-
tients had good prognosis (71.6%), followed by intermediate (16.
6%) and poor prognosis (11.8%).
Data Collection . Treatment charactlenstlcs are described in Table 1. All pa-
tients were treated with upfront chemotherapy. The most fre- 105
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Table 1. Patient characteristics

Patient characteristics SGCCG registry Validation group P

Table 3. Prognosis of venous thromboembolic events in the Spanish
Germ Cell Cancer Group Registry according to the prognostic group
(IGCCCG classification)

Total No. of patients 416 242 ) Progression-free survival Overall survival
Age, median (range), y 32 (10-71) 27 (16-69) <.001* Prognosis of
Localization, No. (%) VTE in the SGCCG HR (95% CI) p* HR (95% CI) P*
Gonadal 400(%6.2) 234(96.7) 721 All patients 229 (1.18t04.47) .02 5.14 (2.22 to 11.88) <.001
Extragonadal 16 (3.8) 8(2.3)
Histology, No. (%) By IGCCCG
o7 Good 0.74 (0.04 to 14.03) .85 5.29 (0.04 to 666.18) .50
Seminoma 122 (29.3) 60 (24.8) .20t .
. Intermediate  9.52 (2.48 t0 36.58) .001 12.84 (2.01 to 82.02) .007
Non Seminoma 223 (53.6) 130(53.7) Poor 122(047t03.15 .68 1.62(0.55t04.77) .38
Mixed 71(17.1) 52 (21.5) ) ) ) ) ) ) ) )
IGCCC, No. (%) . *Cox proportional hazard models were used to calculate P values. All test were
Good Prognosm ) 298 (71.6) 147 (60.7) 01t two-sided. Cox regression analyses were used for survival analysis. CI = confi-
Intermediate Prognosis 69 (16.6) 50 (20.7) dence interval; HR = hazard ratio; IGCCCG = International Germ Cell Consensus
Poor Prognosis 49 (11.8) 45 (18.6) Classification group; SGCCG = Spanish Germ Cell Cancer Group; VTE = venous
Chemotherapy (CT), No. (%) thromboembolic event.
BEP 365 (87.7) 203 (83.9) A7t
EP 51(12.3) 39 (16.1)
No. of CT cycles, 3(1-7) 4 (2-6) <.001 Table 4. Prognosis of venous thromboembolic events in the interme-
median (range) diate risk group of the IGCCCG classification at diagnosis in the
RPLND, No. (%) Spanish Germ Cell Cancer Group Registry
Yes 82 (19.5) 84 (34.7) <.001t 1GCCCG P ion-f ival o 1 ival
No 310 (74.5) 157 (64.9) . rogression-free surviva verall surviva
Intermediate-
*Two-sided Student’s t test. BEP = bleomycin, etoposide and cisplatin; EP = eto- risk group HR (95% CI) P HR (95% CI) Pr
poside and cisplatin; IGCCC = International Germ Cell Consensus Classification;
VTE 9.52 (2.48 t0 36.58) <.001 12.84 (2.01 to 82.02) .007

RPLND = retroperitoneal lymph node dissection; SGCCG = Spanish Germ Cell
Cancer Group.
+Two-sided Pearson’s chi-square test.

Table 2. Patient venous thromboembolic events and outcomes

Treatment and evolution SGCCG registry Validation group  P*

VTE, No. (%)

Smoking history 4.62 (1.48 to 18.76) <.001 3.44(0.97 to 12.14) .06
RPLND 5.26 (148t018.76) .01 2.84(0.56 to 14.31) .21

*Cox proportional hazard models were used to calculate P values. All test were
two-sided. SGCCG = Spanish Germ-Cell Cancer Group; CI = confidence interval;
HR = hazard ratio; IGCCCG = International Germ Cell Consensus Classification
group; RPLND = retroperitoneal lymph node dissection; VTE = venous thrombo-
embolic event.

Yes 38(9-1) 34 (14.1) 05 tumor died due to pulmonary embolism after the first chemo-
No 378 (90.9) 208 (85.9) ) s
VTE by time of t.herapy. cycle before tu.mor response ?valuatlon. All other pa
occurrence, No. (%) tients died because of disease progression.
At diagnosis 11(26) 7(29) 20t The presence of a VTE was associated Wlth an adverse prog-
During CT 21 (5.0) 20 (8.3) nosis, with shorter p1.rogres31.on—free survival (PFS; hazard ratio
Post-CT 6 (L4) 7 (2.9) [HR] = 2.29, 95% .confldence interval [CI] = 1.18 to 4.47, P = .02)
Follow-up, 49 (0.2-226) 46 (1.8-125) 09% and overall su1.'v1va1 (0S; HR=5.15, 95% CI=2.22 to 11.83, P <
median (range), mo .001) as shown in Table 3.
Q In order to control possible confounding factors, we used a
I'wo-sided Pearson’s chi-square test. CT = chemotherapy; SGCCG = Spanish penalized Cox proportional hazard model including VTE and
Germ Cell Cancer Group; VTE = venous thromboembolic events. chemotherapy (CT) stage (pre, during, or post) as time-varying
T Two-sided Fisher’s exact test. covariates, and the IGCCCG classification, retroperitoneal 25
¥ Two-sided Student's ttest. lymph node dissection, and smoking history as fixed covariates.
We found a differential prognostic significance of VTEs by the
risk groups of the IGCCCG classification (Table 3;
0.2-226), cancer progression was observed in 68 patients (16.4%) Supplementary Table 3, available online). We observed that
and 28 patients (6.7%) died. the prognostic significance of VTEs was particularly statisti- 30
Venous thromboembolic events are described in Table 2 and cally significant in the intermediate-risk group. It was associ-
Supplementary Table 2 (available online). VTE was observed in ated with a statistically significant detrimental effect both for
5 38 patients (9.1%). VTE was present at diagnosis in 11 patients PFS (HR= 9.52, 95% CI=2.48 to 36.58, P = .001) and for OS
(2.6%), during chemotherapy in 21 patients (5.0%), and postche- (HR= 12.84, 95% CI=2.01 to 82.02, P = .007) (Table 3). VTEs in
motherapy in six patients (1.4%). Deep-vein thrombosis was other risk groups were not associated with a difference in PFS 35
present in 3.4% of patients, and pulmonary embolism in 4.8%. It or in OS (Tables 3 and 4).
@uld be noted that in six patients both events were confirmed Additionally to the time-varying analysis, we assessed the
10 currently. All patients received initial treatment with low- relationship between VTE at diagnosis and prognosis (Table 5
molecular weight heparins (LMWH). Out of the 38 patients who and Figure 1, A and B). We observed that VTEs at diagnosis were
developed a VTE, 13 patients had disease progression and seven associated with a statistically significantly detrimental effect 40

patients died. One patient with an advanced poor prognostic

both for PFS (HR=4.64, 95% CI=2.04 to 10.54, P < .001) and for
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0S (HR=6.28, 95% CI=1.68 to 17.10, P = .01) (Figure 1, A and B).
When analyzed by the IGCCCG risk groups, as it was observed
for the whole group of thrombosis, the effect was statistically
significantly more evident in the intermediate-risk group. In

(HR=9.32, 95% CI=2.56 to 34.01, P < .001) and for OS
(HR=12.08, 95% CI=2.11 to 51.88, P = .009).

The validation group consisted of 241 consecutive patients
treated at institutions that are independent from the SGCCG

this group, there was a detrimental effect both for PFS during the same period of time. Patient and treatment charac- 10
teristics in the validation group are described in Table 1 and
Supplementary Table 1 (available online). The validation group
) ) o ) included more advanced tumors according to the IGCCCG clas-
g:?llcirsb f;ignﬁzls'sct)f V;FcEcSo fc;irflatg:ct)}slls lﬁothisst?:mﬂ; G‘?mrrréggg sification (P = .01), and VTE was observed in 34 patients (14%).
classifica tionl)) gty & progn group The most frequent VTE was DVT (7.9%), followed by catheter-re- 15
lated thrombosis (4.1%). With a median follow-up of 46 months,
Prognosis of VTE Progression-free Overall 60 (28%) patients had progressed and 23 (10%) had died, all due
according to the survival survival to progressive disease.
IGCCCG risk VTEs are confirmed as an adverse prognostic factor in this
classification HR (95% CI) P HR (95% CI) P series, with a detrimental effect for PFS (HR=2.65, 95% CI=1.46 20
. to 4.82, P = .001) and for OS (HR=5.34, 95% CI=2.29 to 12.51,
All patients 4.64 (2.04 to 10.54) <.001 6.28 (1.68 to 17.10) .01 P <.001).
IGCCCG e . ..
Good 28505301547 2 1207(0081013579 23 The Pronostic significance of VTEs at dagnosi e also con
Intermediate  9.32 (2.56 to 34.01) <.001 12.08 (2.11 to 51.88) .009 7 y SN
Poor 202(053t07.75) 30  235(0.26t09.53) .38 and for OS (HR=7.11, 95% CI=2.21 to0 22.82, P < .001) (Figure 1, 25

*Cox proportional hazard models were used to calculate P values. All test were
two-sided. CI = confidence interval; HR = hazard ratio; IGCCCG = International
Germ Cell Consensus Classification; VTE = venous thromboembolic event.

VTE at diagnosis
No 235 186 157 131 90 55

Yes 7 4 2 2 2 1

C and D) in the validation group. These results were also
confirmed in the intermediate-risk group of the IGCCCG clas-
sification in the validation group (Supplementary Table 4,
available online).

A B
No VTE
“ - = VTE
g Z10 Z 10
@© Q o)
© 2 o8 go08
3 £ 2
Og Zo06 806
Ec g g
Y- -
8o : 0.4 50.4 HR = 6.28
< o HR = 4.64 » (95% Cl = 1.68 to 17.10)
2 2 0.2 1 (95% Cl =2.04 10 10.54) = 021 p= o4
® =Y P<.001 5
(%- 3 0 R > 0
& 0 1 2_3 4 5 O 0123 45
Time, y ) ) Time, y
VTE at diagnosis VTE at diagnosis
> No 405 341 279 156 124 72 No 405 369 311 245 208 140
=
;) Yes 11 6 5 4 4 2 Yes 11 7 5 4 4 2
[
(n]
C D No VTE
= \/TE
2 1.0, 210
3 3
2 S 08| T 0.8 |
S o
o Q
© 206 506
o 9 g
T T 04 S 04 1
'-9 c
s 2 0.2 | HR=365 302 HR = 7.11
= @ V<] (95% Cl=1.38109.66) = (95% Cl = 2.21 to 22.82)
5 P=.009 5 P<.001
s 0 S 0
o 0 1 2 3 4 5 o 01 2 3 4 5
Time, y Time, y

VTE at diagnosis
No 235 213 178 150 107 64

Yes 7 6 4 3 2 1

Figure 1 Kaplan-Meier survival curves by the presence of venous thromboembolic event at diagnosis. Progression-free survival and overall survival by venous thrombo-
embolic events at diagnosis in the Spanish Germ Cell Cancer Group (SGCCG) (A and B) and in the validation group (C and D). Cox proportional hazard models were used
to calculate P values. All tests were two-sided. CI = confidence interval; HR = hazard ratio; VTE = venous thromboembolic event.
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Discussion as late cardiovascular toxicity (22,23). It might be clinically sig-
nificant as one patient in the training group died because of a 65
In this study, we report for the first time that the presence of pulmonary embolism early after the first cycle of BEP. This
VTEs in disseminated germ cell cancer is associated with an ad- event highlights the need to identify patients at high risk to de-
verse prognosis. Strikingly this adverse prognostic feature is not velop thromboembolic complications and the opportunity to
5 directly associated with thromboembolic complications, but prevent VTEs in a population where chemotherapy achieves
with disease progression and tumor-related death. In addition, moderate-to-high cure rates. Prophylactic studies directed to 70
we found that this adverse prognosis is particularly evident in prevent VTEs during chemotherapy in high-risk patients are
the intermediate prognostic group, where it increases the risk of needed.
relapse more than nine times and the risk of death almost 12 Postchemotherapy VTEs also constitute a well-defined sub-
times. The intermediate-risk group is sensible to the inclusion group. The contributing factors to these events can also be com-
of additional prognostic factors. While survival in the interme- plex, including residual vascular damage as a late effect of 75
liate-risk group is good, the identification of a subset with the chemotherapy, as well as the presence of surgery for residual
potential for a worse outcome is meaningful as it may be help- disease and tumor relapse and progression.
ful for trial design or more aggressive therapies for this One limitation of the study is that the results come from a
15 population. retrospective evaluation for the development of VTEs in pa-
This is the largest series of germ cell cancers reviewed for  jents prospectively included in the SGCCG registry. In order to 80
the development of VTE. The study was not restricted to those reduce this limitation, patients were included starting in 2004,
events that occurred during chemotherapy; it also included when most hospitals already had electronic records. In addition,
thromboembolic events that were already present at diagnosis, the results were validated in a completely independent data set

20 together with those that occurred after initial chemotherapy. of patients, including patients from a different health care deliv-

This finding was validated in an independent data set of pa- ery system. Another limitation of the study is the low frequency 85
tients treated according to international protocols. The patient of VTEs at diagnosis, which lowers the power of this variable
characteristics in both series had several differences. The vali- and makes some confidence intervals particularly large.
dation set was associated with more advanced disease and a The presence of VTE at diagnosis is associated with an ad-

25 higher proportion of patients in the intermediate and poor prog- verse prognosis that is related to a higher risk of progression
nostic groups. As a consequence, it was also associated with @ 514 tymor-related death. This might have implications for pa- 90
higher number of chemotherapy cycles, rate of retroperitoneal tient management because it is present before treatment deci-
lymph node dissection, progression, and death. Interestingly, it sions. The contribution of this factor to the current IGCCCG
was also associated with a higher rate of thrombosis. The vali- classification, in particular in the group with intermediate prog-

30 dation group included hospitals not related to the SGCCG, and nosis, should be better studied before making treatment varia-
there might be unreported disparities in the patient population tions. The contribution of VTE at diagnosis to the prognosis of 95
that could explain the differences because the test and valida- patients at relapse should also be studied. It should also be
tion sets were not drawn from the same population. The confir- highlighted that in this contemporary series of disseminated
mation of the prognostic significance of VTEs in the validation germ cell cancer treated with BEP/EP in the SGCCG, the survival

35 group gives strength to the results. of these patients is very good, with 93% of patients alive with a

The rate of thromboembolic events in this study (9%) is simi- median follow-up of 49 months. 100
lar to the rates reported by other groups (5,7). Similar to previ- In conclusion, this is the first time that a study had identi-
ous reports, deep vein thrombosis was the most frequent VTE. fied the prognostic significance of VTE in disseminated germ

Interestingly, more than 25% of venous thrombotic events cell cancer, in particular in the intermediate-risk group. We ob-

40 were already present at diagnosis. These events have been fre- served that VTE at diagnosis is a potential new prognostic factor
quently excluded for analysis in other series that study the con- in disseminated germ cell cancer. This might reflect a different 105 g
tribution of chemotherapy to the development of thrombosis. biology, and it should be included in future studies adequately =
However, these events are of particular interest because they powered to improve the IGCCCG classification. Eé
are purely induced by the tumor, either directly or indirectly,

45  with no contribution of chemotherapy. The prognostic signifi-
cance of these events can be useful because they are present at Funding
the moment that patients are being assigned to risk group cate-
gories and treatment plans are designed. This is an academic study. No financial support has been

In this study, we observe that the presence of a VTE at diag- received. 110

50 nosis, in particular in the intermediate-risk group of the
IGCCCG, is associated with an increase in the risk of tumor pro-
gression and death. Strikingly, all deaths in this group were re- Notes
lated to tumor progression, and none to complications of Presented in part @5 1st Annual Meeting of the American
thromboembolisms. This result might be related to a different Society of Clinical Oncology, Chicago, IL, May 29-June 2, 2015

55 biological aggressiveness of these tumors and needs to be fur- ’ T ’ ’
ther characterized. The authors declare no conflicts of interest regarding this topic.

More than 50% of VTEs occur during chemotherapy. These We would like to acknowledge Gemma Berenger for her sup- 115
events might have mixed contributing factors, including tumor- port with data management for the Spanish Germ-Cell Cancer
and chemotherapy-related factors. Cisplatin-based chemother- Group Registry.
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chemotherapy is associated with early vascular damage as well

dministrative support: Enrique Gonzalez-Billalabeitia, Jose



J_ID: JNCI Customer A_ID: DJW265 Copyedited by: PR Manuscript Category: Article Cadmus Art: OP-JNCI160287

NOT FOR

PUBLIC RELEA¢

60of6 | JNCIJ Natl Cancer Inst, 2016, Vol. 109, No. 5

Ramén Germa-Lluch, and Daniel Castellano on behalf of the
Spanish Germ Cell Cancer Group (SGCCG) and the Spanish
Oncology Genitourinary Group (SOGUG); provision of study ma-
terials or patients: Enrique Gonzalez-Billalabeitia, Daniel

Barcelona, Spain (PM); Hospital Santa Lucia, Cartagena, Spain
(PC); Hospital de Oncologia, Centro Médico Nacional SXXI,

México DF, México (SRi); Institut Catala d’Oncologia, Barcelona,
Spain (XGdM, JRGL).

23. Nuver J. Acute chemotherapy-induced cardiovascular changes in patients
with testicular cancer. J Clin Oncol. 2005;23(36):9130-9137.

: : . References 55
5 Castellano, David Hervas, Nora Sobrevilla, Josep Guma, Maria I.
Luengo, Jorge Apan’cio, Alfonso Sanchez-Muﬁoz, Begoﬁa 1. SiegelR, M@.\ Z,Jemal A. Cancer statistics, 2014. CA: A Cancer ] Clin. 2014;
llado, Alb laudia Valverd ' d 64(1):9-29.
Me a 0, A er.to Saerfz’ Claudia Valverde, Antonio F.ernan €z, 2. Hanna N, Einhorn LH. Testicular cancer: A reflection on 50 years of discovery.
Mireia Margeli, Ignacio Duran, Sara Fernandez, Javier Sastre, J Clin Oncol. 2014;32(28):3085-3092.
Silverio Ros, Pablo Maroto, Pablo Cerezuela, Jose Luis Aguilar, 3. Intel_’national Gerf'm Cell Consensus Clas?liﬁcation: AIprognogtic flac(;cor»baéeﬁ 60
. . N . t t tastat: . Int t

10 Xabier Garcia del Muro, and Jose R. Germa-Lluch; c ollection and z:irelfcsoyﬁaebzagf’ergiofpajICC“E%T;‘OIC 6199‘:;?;8;?59:_;;23 tonal berm e
assembly of data: Enrique Gonzalez-Billalabeitia, Daniel 4. Khorana AA, Kuderer NM, Culakova E, Lyman GH, Francis CW. Development
Castellano, David Hervas, Nora Sobrevilla, Josep Guma, Maria I. and validation of a predictive model for chemotherapy-associated thrombo-

L N - sis. Blood. 2008;111(10):4902-4907. 65
Luengo, Jorge Aparicio, Alfonso Sanchez-Mufioz, Begofia 5. Weijl NI, Rutten MF, Zwinderman AH, et al. Thromboembolic events during
Mellado, Alberto Saenz, Claudia Valverde, Antonio Fernandez, chemot}‘lerapy for glerm cell cancer: A cohort study and review of the litera-
15 Mireia Margeli, Ignacio Duran, Sara Fernandez, Javier Sastre, ture. J Clin Oncol. 2000;18(10):2169-2178. ) )
Silverio Ros, PabloMaroto, Pablo Cerezuela, Jose Luis Aguilar, 6. Piketty A-C, Flechon A, Laplanche A, et al. The risk of thrombo-embolic 70
. ) R . events is increased in patients with germ-cell tumours and can be predicted
Xabier Garcia del Muro, and Jose R. Germa-Lluch; m anuscript by serum lactate dehydrogenase and body surface area. Br J Cancer. 2005;
writing: all authors; final approval of manuscript: all authors. 93(8):909-914.
Authors: Enrique Gonzalez-Billalabeitia, Daniel Castellano, 7. Hall MR, Richards MA, Harper PG. Thromboembohc events during combina-
. . . tion chemotherapy for germ cell malignancy. Lancet. 1988;2(8622):1259.

20 Nora Sobrevilla, Josep Guma, David Hervas, Maria I. Luengo, 8. Srikanthan A, Tran B, Beausoleil M, et al. Large retroperitoneal lymphade- 75
Jorge Aparicio, Alfonso Sanchez-Munoz, Begona Mellado, nopathy as a predictor of venous thromboembolism in patients with dissem-
Alberto Saenz, Claudia Valverde, Antonio Fernandez, Mireia ;r;z;tzc;;erm cell tumors treated with chemotherapy. J Clin Oncol. 2015;33(6):
Margeli, Ignacio Duran, Sara Fernandez, Javier Sastre, Silverio 9. KhoranéAA. Cancer and coagulation. AmJ Hematol. 2012;87(S1):582-S87.

Ros, Pablo Maroto, Ray Manneh, Pablo Cerezuela, Alberto 10. Moore RA, Adel N, Riedel E, et al. High incidence of thromboembolic events in 80

25 Carmona-Bayonas, Francisco Ayala de la Pena, Jose Luis patilenFs tre;\ted w%th cisplzztir;-based chemotherapy: A large retrospective

. . . . % N analysis. J Clin Oncol. 2011;29(25):3466-3473.
Aguﬂar, Samuel Rivera, Xablér Garcia del Muro » Jose R. Germa- 11. Seng S, Liu Z, Chiu SK, et al. Risk of venous thromboembolism in patients
Lluch*; on behalf of the Spanish Germ Cell Cancer Group/Grupo with cancer treated with cisplatin: A systematic review and meta-analysis. J g
Germinal (SGCCG Clin Oncol 2012;30(35):4416-4426.
*Autho(rs contl?ibuted equally to this work 12. Berger CC, Bokemeyer C, Schneider M, Kuczyk MA, Schmoll HJ. Secondary
. K n L Raynaud’s phenomenon and other late vascular complications following

30 Affiliations of authors: Hospital Universitario Morales chemotherapy for testicular cancer. Eur ] of Cancer. 1995;31A(13-14):
Meseguer-IMIB, Murcia, Spain (EGB, MIL, ACB, FAdIP); 2229-2238. o ) %
Universidad Catélica San Antonio de Murcia (UCAM), Murcia, 13 :izdi}i: IZ}E:Z inxs\ﬁfr‘é?vzl e;;l(')zge;;?;ii:C\ii?;‘:lfng“ggfggnfgl:;
Spain (EGB); Hospital Universitario 12 de Octubre, Madrid, Spain Cancer. 2010;116(11):2596-2603. ’
(DC, RM); Instituto Nacional de Cancerologia, Mexico DF, Mexico 14. Chew HK, Wun T, Harvey D, et al. Incidence of venous thromboembolism

35 (NS, JLA); Hospital San Joan de Reus, IISSPV, URV, Spain (JG); :;3 1;256{{;;2&;1 45;1;_\2;21 among patients with common cancers. Arch Intern 95

. . . . . . ed. B : .
Instituto de Investigacién Sanitaria La Fe, Valencia, Spain (DH); 15. Chew HK, Wun T, Harvey DJ, et al. Incidence of venous thromboembolism
Hospital Universitario La Fe, Valencia, Spain (JA); Investigacién and the impact on survival in breast cancer patients. J Clin Oncol. 2006;25(1):
Clinica y Traslacional en Céncer/Instituto de Investigaciones 70-76. @ o i i
Bi Adi d Mal IBIMA)/H ital Uni . 16. Alcalay A pus thromboembolism in patients with colorectal cancer:
1or.ne 1cas . € a agg ( )/Hospitales n1ve.r31tanos Incidence and effect on survival. J Clin Oncol. 2006;24(7):1112-1118. 100
40 Regional y Virgen de la Victoria de Malaga, Malaga, Spain (ASM); 17. Sgrensen HT, Mellemkjaer L, Olsen JH, et al. Prognosis of cancers associated
Servicio de Oncologia Meédica, Hospital Clinic, IDIBAPS, with venous thromboembolism. N Engl] Med. 2000;343(5):1846-1850.
> . . .. 18. Meisel JL, Woo KM, Sudarsan N, et al. Development of a risk stratification sys-
a Barcelona, Spain (BM); Hospital Clinico Lozano Blesa, Zaragoza, tem to guide treatment for female germ cell tumors. Gynecol Oncol. 2015;
a Spain (AS); Hospital Universitario Vall d’'Hebron, Barcelona, 138(3):566-572. 105
l_'-T'_j Spain (CV); Complejo Hospitalario Universitario de Albacete, 19. Fir(t})l D. Bias reduction of maximum likelihood estimates. Biometrika. 1993;
: . N . : 80(1):27-38.
45 : ! -
Albacete, Sp.am .(AF)’, Institut Catala d. Oncologla Hosp?tal 20. Ploner M, Heinze G (2015). coxphf: Cox regression with Firth’s penalized like-
Germans Trias i1 Pujol, Badalona, Spain (MM); Hospital lihood. R package version 1.11. https://CRAN.R-project.org/package=coxphf.
Universitario Virgen del Rocio, Sevilla, Spain (ID); Hospital 21. Khorana AA, Dalal M, Lin J, Connolly GC. Incidence and predictors of venous 110
: : : . : o thromboembolism (VTE) among ambulatory high-risk cancer patients under-
Central de A.stur1as,.0v1edo, Spal}’l (SF)’, Hospital Chnlc? San going chemotherapy in the United States. Cancer. 2012;119(3):648-655.
Carlos, Madnd, Spam US); HOSpltal Vngn de la Arrixaca, 22. Dieckmann K-P, Struss WJ, Budde U. Evidence for acute vascular toxicity of
50 Murcia, Spain (SRo); Hospital de la Santa Creu i Sant Pau, cisplatin-based chemotherapy in patients with germ cell tumour. Anticancer
Res. 2011;31(12):4501-4505. 115



