
pISSN 1226-3303
eISSN 2005-6648

http://www.kjim.org

Copyright © 2022 The Korean Association of Internal Medicine
This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/4.0/) which 
permits unrestricted noncommercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

ORIGINAL ARTICLE

Korean J Intern Med 2022;37:653-659  
https://doi.org/10.3904/kjim.2021.309

Departments of 1Hematology-Oncology, 2Otolaryngology, 3Radiation Oncology, and 4Pulmonary and Critical Care Medicine, Ajou University 
School of Medicine, Suwon, Korea

Analysis of thromboembolic events in head and 
neck cancer patients who underwent concurrent 
chemoradiotherapy with cisplatin
Hundo Cho1, Jin-Hyuk Choi1, Seok Yun Kang1, Hyun Woo Lee1, Yong Won Choi1, Tae-Hwan Kim1, Mi Sun Ahn1,  
Chul-Ho Kim2, Yoo Seob Shin2, Jeon Yeob Jang2, Young-Taek Oh3, Jaesung Heo3, and Seung Soo Sheen4

Received	: July 5, 2021
Revised	 : October 25, 2021
Accepted	: December 24, 2021

Correspondence to Mi Sun Ahn, M.D.
Department of Hematology-Oncology, Ajou University School of Medicine, 164 World cup-ro, 
Yeongtong-gu, Suwon 16499, Korea
Tel: +82-31-219-7102, Fax: +82-31-219-5983, E-mail: maruhiran@hanmail.net
https://orcid.org/0000-0002-7081-9826

Conclusion

OutcomePatients Results

257 Head and neck cancer patients 
who started concurrent chemoradiotherapy 

Thromboembolic events

• The incidence of TEE in H&N cancer patients who underwent CCRT with cisplatin was relatively low 
when compared to other types of cancer. 

• Patients with a high Khorana score require more careful surveillance for possible TEE occurrence. 

TEE occurrence was associated with high Khorana score. 

Analysis of thromboembolic events in head and neck cancer patients 
who underwent concurrent chemoradiotherapy with cisplatin
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INTRODUCTION 

While malignant tumor cells induce hypercoagulation 
through several mechanisms, the administration of che-
motherapeutic agents may be associated with thrombotic 
events [1,2]. As a result, the risk of thromboembolic events 
(TEE) in cancer patients is about four times higher than in 
the general population, and that risk increases up to 6.5 
times for patients receiving chemotherapy [3,4]. In particu-
lar, TEE incidence in various cancer types of patients treated 
with chemotherapy including cisplatin, one of the most fre-
quently used agents, was reported to be higher compared 
to those with other regimens [5-9]. Moreover, TEE occur-
rence may affect cancer patients outcomes [10,11].

Head and neck (H&N) cancer refers to malignancy, usually 
squamous cell carcinoma, in areas such as the nasophar-
ynx, nasal cavity, oropharynx, oral cavity, hypopharynx, and 
larynx, and incidence is relatively high in many countries 
[12,13]. In locally advanced H&N cancer, concurrent chemo-
radiotherapy (CCRT) with cisplatin is the established stan-
dard therapy for definitive treatment and adjuvant therapy 
[14-17]. Nonetheless, there are small number of reports re-
garding the incidence of TEE in H&N cancer with conflicting 
results, without any real-world study which investigated TEE 
in patients receiving CCRT with cisplatin [18-20]. 

For that reason, we investigated the incidence of TEE in 
H&N cancer patients who received CCRT with cisplatin, and 
analyzed the factors affecting TEE occurrence.

METHODS

Study population
To begin, all patients who started CCRT with cisplatin for 
H&N cancer between January 2005 and December 2019 
were retrospectively identified. The eligibility criterion was 
diagnosis with H&N squamous cell carcinoma, including 
other types of carcinoma in cases of nasopharyngeal cancer. 
Patients who underwent CCRT with cisplatin as definitive 
therapy following diagnosis or at the time of local recur-
rence as well as adjuvant therapy after surgical resection, 
were included in the analysis.

Exclusion criteria included patients with non-squamous 
histology except for nasopharyngeal cancer; those with 
distant metastases other than cervical lymph nodes; those 
who experienced TEE within 3 months prior to initiation of 
CCRT; those who underwent chemotherapy such as induc-
tion therapy before CCRT; those who received other anti-
cancer drugs in addition to cisplatin during CCRT; and those 
who had started CCRT at other hospitals before continuing 
of treatment at our institution. Patients with history of che-
motherapy for H&N cancer or other types of cancer were 
included, with the exception of those who had previously 
received platinum agents (cisplatin, carboplatin, oxaliplatin).

The study protocol was approved by the Ajou Universi-
ty Hospital Institutional Review Board (IRB No. AJIRB-MED-
MDB-20-456). The informed consent was waived by the IRB.

Clinical review
Patient information was collected retrospectively from med-
ical records and radiological reports, including age, gender, 
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smoking history, previous TEE history, cancer site, cancer 
stage, Eastern Cooperative Oncology Group performance 
status at the start of CCRT, purpose of CCRT, interval of 
cisplatin administration, radiation dose, Khorana score, and 
occurrence of TEE [21,22]. Tumor stage classification was 
based on the American Joint Committee on Cancer 8th edi-
tion [23]. 

For the purpose of this study, TEE was defined as deep 
vein thrombosis (DVT), pulmonary embolism (PE), other 
types of venous thrombosis, myocardial infarction, cerebral 
artery thrombosis, and other types of arterial thrombosis, 
that occurred during or within 6 months of completion of 
CCRT. Confirmation of TEE occurrence was based on pa-
tient radiological reports, including computed tomography, 
magnetic resonance imaging, Doppler ultrasonography, 
and coronary angiography.

During CCRT, cisplatin was usually administered, with a 
dosage of 100 mg/m2 every 3 weeks for 3 cycles or 30 mg/
m2 weekly for 7 weeks. The radiation treatment dose was 
200 cGy per day, with a target of 7,000 cGy at 35 fractions. 
Treatment dose and schedule were modified at the discre-
tion of the treating physicians.

Khorana score
The Khorana score is a model that predicts the risk of ve-
nous thromboembolism (VTE) associated with chemother-
apy [22]. The score is composed of five clinical and labo-
ratory variables: site of cancer (very high-risk site, 2 points; 
high-risk site, 1 point); pretreatment leukocyte count (more 
than 11 × 109/L); pretreatment hemoglobin (less than 10 

g/dL) and/or use of erythropoiesis stimulating agents; pre-
treatment platelet count (more than 350 × 109/L); and body 
mass index (BMI) of 35 kg/m2 or more (all 1 point each). 
H&N cancer is assigned a score of 0 at the cancer site.

Statistical analysis
Continuous variables are presented as mean ± standard 
deviation and categorical variables as frequencies and per-
centages. Comparisons of continuous and categorical vari-
ables were performed by Mann-Whitney test and Fisher’s 
exact test, respectively. The cumulative incidences of TEE 
were calculated using the Nelson-Aalen cumulative hazard 
estimator in R software version 4.1.0 (R Foundation for Sta-
tistical Computing, Vienna, Austria). All statistical analyses 
were two-sided and performed using SPSS version 23.0 for 
Windows (IBM Co., Armonk, NY, USA) except for the cumu-
lative incidences of TEE.

RESULTS

Of the 265 H&N cancer patients who underwent CCRT with 
cisplatin during the study period, 257 patients were includ-
ed in the analysis while eight patients were excluded for the 
following reasons: previous history of chemotherapy includ-
ing platinum (four patients); history of TEE within 3 months 
before the start of treatment (two patients); salivary gland 
adenocarcinoma (one patient); and induction chemothera-
py before CCRT (one patient).

Table 1 summarizes the clinical characteristics of all pa-
tients and those with occurrence of TEE. Of the 257 eligible 
patients, 224 (87.2%) were under the age of 70 years, with 
a median age of 59 (range, 18 to 78), and 219 (85.2%) 
were male. The most prevalent cancer site was the naso-
pharynx (72 patients/28.6%), and the most common stage 
was IV (124 patients/48.2%). Forty-one patients were fol-
lowed for less than 6 months after completion of CCRT for 
the following reasons: death (19 patients); transfer to other 
hospitals (13 patients); and lost to follow-up (nine patients).

TEE occurred in five patients (1.9%), with no significant 
association between the incidence of TEE and clinical char-
acteristics. Among patients with TEE occurrence, Khorana 
score were 0 (two patients), 1 (one patient), and 2 (two 
patients), with a significant correlation between TEE and 
Khorana score (p = 0.010) (Table 1). Cumulative incidence 
rates of TEE were 0.8% at the 2nd month, 1.6% at the 
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Figure 1. Cumulative incidence of thromboembolic events (TEE).
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Table 1. Patients characteristics and their relationship with thromboembolic events 

Characteristic Total 
TEE incidence

p value
Non-TEE cases TEE cases

Total patients 257 (100) 252 5 

Age, yr 0.125

< 70 224 (87.2) 221 (87.7) 3 (60.0)

≥ 70 33 (12.8) 31 (12.3) 2 (40.0)

Gender 0.554

Male 219 (85.2) 215 (85.3) 4 (80.0)

Female 38 (14.8) 37 (14.7) 1 (20.0)

Cancer sites 0.169

Nasopharynx 72 (28.0) 72 (28.6) 0

Nasal cavity 10 (3.9) 9 (3.6) 1 (20.0)

Oropharynx 72 (28.0) 69 (27.4) 3 (60.0)

Oral cavity 35 (13.6) 34 (13.5) 1 (20.0)

Hypopharynx 35 (13.6) 35 (13.9) 0

Larynx 30 (11.7) 30 (11.9) 0

Salivary gland 1 (0.4) 1 (0.4) 0

Unknown primary site 2 (0.8) 2 (0.8) 0

Cancer stagea 0.626

I 21 (8.2) 21 (8.3) 0

II 36 (14.0) 36 (14.3) 0

III 47 (18.3) 47 (18.7) 0

IV 124 (48.2) 120 (47.6) 4 (80.0)

Local recurrence 29 (11.3) 28 (11.1) 1 (20.0)

ECOG performance state 1.000

0,1 235 (91.4) 230 (91.3) 5 (100.0)

2,3 22 (8.6) 22 (8.7) 0

Smoking history 0.176

No 115 (44.7) 111 (44.0) 4 (80.0)

Yes 142 (55.3)b 141 (56.0) 1 (20.0)

TEE history 1.000

No 240 (93.4) 235 (93.3) 5 (100.0)

Yes 17 (6.6) 17 (6.7) 0

Purpose of CCRT 0.677

Definitive treatment 132 (51.4) 130 (51.6) 2 (40.0)

Adjuvant CCRT 125 (48.6)c 122 (48.4) 3 (60.0)

Cisplatin interval 0.283

3 weeks interval 203 (79.0) 200 (79.4) 3 (60.0)

Weekly 54 (21.0) 52 (20.6) 2 (40.0)

Cumulative radiation dose, cGy 6,458.0 ± 843.1 6,455.6 ± 850.8 6,580.0 ± 238.7 0.677
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4th month, and 1.9% at the 6th month, respectively (Fig. 
1). Types of TEE included DVT alone (three patients/60%), 
simultaneous occurrence of DVT and PE (one patient/20%), 
and arterial thrombosis (common carotid artery) (one pa-
tient/20%). No TEE event was diagnosed after progression 
or recurrence of disease.

DISCUSSION

To our knowledge, the present study is the first to inves-
tigate the incidence of TEE in H&N cancer patients who 
underwent CCRT with cisplatin in real-world practice. The 
observed incidence of TEE was 1.9%, and Khorana score 
was the only factor associated with the risk of TEE.

In cancer patients, various risk factors increase the inci-
dence of TEE. Among patient-related factors, TEE is known 
to be associated with age, obesity, thrombocytosis, leuko-
cytosis, hemoglobin < 10 g/dL before chemotherapy, and 
a history of previous TEE [22,24]. Treatment-related factors 
such as chemotherapy are also associated with risk of TEE 
[2]. 

Conflicting results have been reported regarding the in-
cidence of TEE in H&N cancer patients. According to one 
meta-analysis, the incidence of VTE in H&N cancer patients 
was 0.16% to 3.13% [18]. Incidence of VTE in H&N cancer 
patients after surgery is generally low (0% to 8%), although 
one study reported higher rate of 26.3% [18,20]. While one 
study reported that H&N cancer is the least common type of 
cancer diagnosed following VTE, another large study iden-

tified H&N cancer as the second highest risk for VTE among 
18 types of carcinoma [18,19]. In a large population-based 
study, the incidence of TEE in non-cancer population was 
1.4%, which is similar to the rate of occurrence among H&N 
cancer patients reported in several studies [18,25]. 

In the present study, the observed incidence rate of TEE 
was 1.9%, which is not that dissimilar to the rate in the 
general population and aligns with previous studies regard-
ing the incidence of TEE in H&N cancer [18]. However, most 
previous studies of TEE in H&N cancer analyzed heteroge-
nous populations consisting mainly of a surgical treatment 
alone group, with small number of reports about patients 
who received chemotherapy including various regimens 
[18,20]. The present study investigated patients who under-
went CCRT with cisplatin, which is the essential chemother-
apeutic agent for management of H&N cancer. Although 
the mechanism of cisplatin-induced hypercoagulability is 
not entirely clear, several studies have proposed possible 
pathophysiologic processes; these include impaired auto-
regulation of the vascular system, an altered balance be-
tween thrombosis and fibrinolysis, direct endovascular dam-
age, increased procoagulant activity of red blood cells, and 
modulation of tissue factor on human monocytes [26-28]. 

There have been several reports of increased TEE incidence 
in patients treated with cisplatin-based regimens. Among 
these, Moore et al. [8] reported an 18.1% incidence of TEE 
related to cisplatin-based chemotherapy in 932 patients 
with various types of malignancy. The reported incidence 
of TEE in non-small cell lung cancer patients who under-
went a cisplatin-based regimen was 8.0% to 17.6%, with 

Characteristic Total 
TEE incidence

p value
Non-TEE cases TEE cases

Khorana score 0.010

0 198 (77.0) 196 (77.8) 2 (40.0)

1 50 (19.5) 49 (19.4) 1 (20.0)

2 8 (3.1) 6 (2.4) 2 (40.0)

3 1 (0.4) 1 (0.4) 0

Values are presented as number (%) or mean ± standard deviation.
TEE, thromboembolic events; ECOG, Eastern Cooperative Oncology Group; CCRT, concurrent chemoradiotherapy; cGy, centigray.
aPathologic stage in patients with surgical resection.
bCurrent smoker (67); former smoker (75).
cIncluding the 16 patients who underwent adjuvant CCRT after resection of locally recurrent lesion(s).

Table 1. Continued
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10.2% of the 1-year incidence rate of TEE in small cell lung 
cancer patients treated with platinum-based chemotherapy 
[5-7,29]. In the present study, the incidence of TEE in H&N 
cancer patients during or after CCRT with cisplatin seems to 
be low when compared to patients with other types of can-
cer who received cisplatin-based regimens. A larger-scale 
study is required to determine the possible explanation for 
these findings.

In the present study, one interesting result is the signifi-
cant association between the TEE occurrence and Khorana 
score despite of the low incidence of TEE itself. As a means 
of predicting the risk of chemotherapy-associated throm-
bosis in cancer patients, the Khorana scoring system has 
some limitations. For example, since BMI > 35 kg/m2 is rare 
among Asian patients, accurate evaluation is difficult [5,30]. 
In the present study cohort, only one patient (0.4%) had a 
BMI of > 35 kg/m2, which figure was not significantly dif-
ferent from that of the previous Asian study [5,30]. None-
theless, Khorana score was the only factor associated with 
the TEE incidence in present study. Therefore, in cases of 
H&N cancer patients with high Khorana score receiving cis-
platin-CCRT, treating physician should be aware of possible 
TEE occurrence during or for a period of time after CCRT. 
In addition, these patients should be informed about the 
somewhat higher risk of TEE before starting treatment.

The present study has several limitations. First, as a retro-
spective study based on a review of medical records, selec-
tion bias may occur, resulting in possible underestimation of 
TEE incidence. Second, the small number of patients with 
TEE means that statistically significant results are less reli-
able, especially in terms of the relationship between TEE inci-
dence and clinical characteristics. Third, we did not compare 
TEE incidence in patients who underwent CCRT as adjuvant 
therapy, (i.e., almost 50% of the total patients,) with inci-
dence in those who received adjuvant radiotherapy alone 
flowing surgical resection. Finally, the present study cohort 
comprised patients from a single institution over a fairly long 
period. Nevertheless, this study seems to be clinically mean-
ingful because it investigated all patients during the defined 
period who underwent CCRT with cisplatin, which is the 
mainstay of treatment for locally advanced H&N cancer, re-
flecting real-world clinical practice in Korea.
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