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ABSTRACT 
Objectives: Application of the Charlson Comorbidity Index (CCI) on Egyptian patients 
with head and neck cancer and determining whether it has effect on their overall Surviv-
al. 
Methods: This cross sectional study included one hundred Egyptian patients with head 
and neck cancer on follow up (at least 6 months up to eighteen years) treated at clinical 
oncology department, Ain Shams University hospitals during years 2017 and 2018 and 
patients data at diagnosis were retrieved from their recording files and patients with age 
more than 18 years, ECOG performance status: 0 to 3, and pathologically proven head 
and neck cancer were included in the study. Then these data were analyzed and calcula-
tion of score of CCI for each patient was done (the CCI score is determined by sum-
ming the weighted totals of all conditions in a given patient). 
Results: One hundred patients were included in the study and comorbidity was found in 
37% of them and those younger than 60 and those with squamous pathology had lower 
grades of the CCI score. Squamous pathology, laryngeal primary site of the tumor and 
non smoking were associated with better survival; (P: .047, .018 and .017 respectively), 
While there was no difference in survival upon classifying patients according to the CCI 
scores 
Conclusion: Comorbidity is frequent in Egyptian head and neck cancer patients and 

CCI can be used in scoring different comorbidities which should be treated to optimize 

and gain a survival benefit from treatment. Weight of common diseases in the Egyptian 

patients should be considered  
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INTRODUCTION 

Head and neck cancer accounts collectively for about 6 
% of the total number of cancer cases worldwide and 
about 5.1 % of total number of cancer deaths (1).  
Comorbidity is defined as the presence of coexistent dis-
eases beyond the cancer that can strongly affect survival 
and options of treatment. The severity of comorbid con-
ditions can be graded according to their anticipated ef-
fects on therapy and life expectancy (2).  
 Comorbidity is a frequent occurrence in head and neck 
cancer patients having the disease linked to exposure to 
carcinogens such as smoking and alcohol which cause 
many comorbid conditions. Additionally, more than half 
of patients with head and neck cancer are older than 60 
years of age. Old age itself is correlated with higher 

comorbidity (3). Therefore, many patients with primary 
diagnosis of head and neck cancer have comorbidities 
that influence clinical decision making, treatment possi-
bilities and survival (4).  
Many studies proved that comorbidity affects survival in 
head and neck cancer patients and higher comorbidity 
index was linked to impaired survival by many (5,6,7,8). 
It was recommended that comorbidity indices should be 
taken into consideration in the initial evaluation of cancer 
patients and that further treatment decisions should be 
adjusted to comorbidity index of the patients( 5).  
Several indices for measuring comorbidity were devel-
oped among whom the most widely used are the Charl-
son comorbidity index CCI, age adjusted CCI ACCI, 
head and neck CCI, simplified comorbidity score SCS, 



 

 
and the adult comorbidity evaluation 27 (ACE-27) (8, 
4). 
The Charlson Comorbidity Index is a method of classi-
fying comorbid conditions which might alter the risk 
of mortality; it takes into account the number and the 
seriousness of comorbid disease. It was originally de-
veloped in a cohort of 559 medical patients. With each 
increased level of the comorbidity index, there were 
stepwise increases in the cumula-
tive mortality attributable to comorbid disease (9, 10).  

AIM OF THE STUDY 

Application of the Charlson Comorbidity Index (CCI) 
on Egyptian patients with head and neck cancer and 
determining whether it has effect on their Overall Sur-
vival. 

PATIENTS AND METHODS 

This cross sectional study included one hundred Egyp-
tian patients with head and neck cancer on follow up (at 
least 6 months up to eighteen years) treated at clinical 
oncology department, Faculty of medicine, Ain Shams 
University hospitals and data were collected from their 
files during their follow up in the clinic during years 
2017 and 2018.  
Inclusion Criteria: Patients at diagnosis data were re-
trieved from the recording files and patients with age 
more than 18 years, ECOG performance status: 0 to 3, 
and pathologically proven head and neck cancer 
(squamous cell carcinoma, adenocarcinoma or adenoid 
cystic carcinoma) were included in the study. 
Exclusion Criteria:  Patients at diagnosis with age less 
than 18 years, performance status: ECOG 4 and those 
with metastases at diagnosis. 
Patients data from the recording files were retrieved and 
analyzed regarding; History: including (Age, BMI and 
weight, Performance status: (ECOG), risk factors espe-
cially smoking and alcohol.  Comorbidities included in 
the CCI (9) were assessed such as hypertension, Diabe-
tes mellitus, Ischemic Heart Disease, cardiovascular 
diseases, Gastrointestinal diseases, hepatic diseases, 
renal diseases, respiratory diseases, endocrine diseases, 
neurological diseases and Psychiatric diseases, personal 
interviews were done with number of the patients or 
caregivers to confirm some of the information required 
for the CCI.   
-Data regarding the tumor included (primary Site, histo-
pathology and grade of the tumor, TNM staging at diag-
nosis were modified according to the American joint 
committee on cancer (AJCC) eighth edition, 2017.  
Treatment details whether surgery, chemotherapy or 
radiotherapy according to the guidelines of the head and 
neck clinic, radiological studies including; Contrast-
enhanced computed tomography (CT), PET/ CT, fiber-
optic endoscopy and biopsy were revised.  
Then Calculation of score of CCI for each patient was 
done (the comorbidity index score is determined by 
summing the weighted totals of all conditions in a given 
patient). The index score is then used to formulate the 
comorbidity stage, based on the chart comorbidity grade 
1 (score 1-2), grade 2 (score 3-4) and grade 3 (score 

more than 5). Then comparing all the retrieved data 
with the overall survival of the patient was done.  Final-
ly, comparing data of each grade of the index with over-
all survival and all the other items was done.   

STATISTICAL ANALYSES 

The Statistical Package for the Social Sciences (SPSS) 
version 14 (SPSS Inc., Chicago. IL) was used for data 
analysis. Overall survival (OS) was calculated from the 
date of diagnosis to the date of death. Overall survival 
was calculated using the Kaplan Meier method and the 
Log Rank test to determine the significance of differ-
ence in OS between groups. The significance of differ-
ence in the frequency of CCI between groups was deter-
mined using Chi-square test or Fisher’s exact test when 
appropriate. A p value <0.05 was considered signifi-
cant. 

RESULTS 

One hundred patients who met the inclusion criteria 
during the allocated period were included in the study; 
demographic data of the patients are shown in table (1). 
Comorbidity was found in 37% of patients in form of; 
diabetes in 16%, hypertension in 13%, hepatic diseases 
associated with hepatitis virus B or C in 11%,  chronic 
pulmonary diseases in 6%, the least encountered comor-
bidities were chronic kidney disease, cardiovascular 
diseases and cerebrovascular accidents (2%, 3% and 1% 
respectively). 
Then correlating each grade of CCI index with the other 
items was done table (2). It was found that patients 
younger than 60 and those with squamous pathology 
had lower grades of the CCI score. 
Comparing all the retrieved data with the overall surviv-
al (O.S) of the patient revealed that though squamous 
pathology, laryngeal primary site of the tumor and non 
smoking were associated with better survival; (P: .047, 
.018 and .017 respectively) table (3), there was no dif-
ference in survival upon classifying patients according 
to the CCI scores; table (4) and figure (1). 

DISCUSION 

In the current cross sectional study done on one hundred 
Egyptian patients with head and neck cancer on follow 
up (at least 6 months up to eighteen years) treated at 
clinical oncology department, Faculty of medicine, Ain 
Shams University hospitals; we tried to define risk fac-
tors associated with survival an important score was 
used for assessing comorbidity; the Charlson Comor-
bidity Index. 
In our study comorbidity was found in 37% of patients 
at diagnosis and 78% of the patients were males which 
go in accordance with Boje et al 2013 (4), who reported 
on 36% and 75% corresponding ratios. Applying the 
CCI in the current study, younger patients had better 
comorbidity index with 73% of those younger than 60 
years having score 1 compared to 52% of those older 
than 60 years with significant p value of 0.04, those 
with squamous pathology 63.2% (55 patients) had bet-
ter CCI grade of one with significant P value 0.02. Our 
results goes in accordance with Boje et al., 2013 (4) 
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whose CCI grades of patients had significant correla-
tions with age and primary site of tumor in their popula-
tion based study on 12 623 patients. In the same study it 

was recommended that there should be optimization of 
the health care system and multidisciplinary approach 

for the frail and elderly patients.  
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Table 1. Demographic data of the study populations  
(100 patients).  

Character   

Sex Male/ female 78/22 
Age <60/>60 52/48 

ECOG ECOG 1/ECOG2-3 93/7 

Stage 1&2/3/4 26/25/40 

Pathology SCC/other 87/13 

Grade 1&2/3 53/47 

Smoking history Negative/positive 48/52 

Surgery Yes/No 51/49 

Adjuvant radiotherapy 
(after surgery) 

Yes/No 45/55 

Definitive CCRTH Yes/No 41/59 

Comorbidity Yes/No 37/63 

Primary site Larynx 57 

Oral 15 

Pharynx 11 

Salivary 12 

Others 5 

Figure 1. Correlation of grades of the CCI and OS 

Table 2. Correlation of each of the CCI grades with patients characteristics 

Patients characteristics  
CCI grade 

Total  Significance    
1 2 3 

Sex 
Female 15 (68.2%) 6 (27.3%) 1 (4.5%) 22 (100%) 

.227 
Male 48 (61.5%) 15 (19.2%) 15 (19.2%) 78 (100%) 

Age 
< 60 38 (73.1) 6 (11.5) 8 (15.4) 52 (100) 

.041 
 > 60 25 (52.1%) 15 (31.3%) 8 (16.7%) 48 (100%) 

ECOG 
1 58 (62.4%) 21 (22.6%) 14 (15.1%) 93 (100%) 

.300 
2&3 5 (71.4%) 0  2 (28.6%) 7 (100%) 

Stage 
1&2 17 (65.4%) 8 (30.8%) 1 (3.8%) 26 (100%) 

.169 3 18 (72.0%) 3 (12%) 4 (16%) 25 (100%) 
4 28 (57.1%) 10 (20%) 11 (22.4%) 49 (100%) 

Pathology 
Other 8 (61.5%) 0  (0%) 5 (38.5%) 13 (100%) 

.020 
SCC 55 (63.2%) 21 (24.1%) 11(12.6%) 87 (100%) 

Grade 
1&2 35 (66%) 10 (18.9%) 8 (15.1) 53 (100%) 

.792 
3 28 (59.6%) 11 (23.4%) 8 (17%) 47 (100%) 

Smoker 
Positive 33 (63.5%) 9 (17.3%) 10 (19.2%) 52 (100%) 

.493 
Negative 30 (62.5%) 12 (25%) 6 (12.5%) 48 (100%) 

Surgery 
No 29 (59.2%) 12 (24.5%) 8 (16.3%) 49 (100%) 

.675 
Yes 34 (66.7%) 9 (17.6%) 8 (15.7%) 51 (100%) 

Adjuvant radiotherapy 
No 32 (58.2%) 13 (23.6%) 10 (18.2%) 55 (100%) 

.544 
Yes 31 (68.9%) 8 (17.8%) 6 (13.3%) 45 (100%) 

Def CCRTH 
No 37 (62.7%) 9 (15.3%) 13 (22%) 59 (100%) 

.063 
Yes 26 (63.4%) 12 (29.3%) 3 (7.3%) 41 (100%) 

Primary tumor site 

Larynx 37 (64.9%) 13 (22.8%) 7 (12.3) 57 (100%) 

.431 
Oral 6 (40%) 5 (33.3%) 4 (26.7%) 15 (100%) 
Other 3 (60%) 1 (20%) 1 (20%) 5 (100%) 
Pharynx 8 (72.7%) 2 (18.2%) 1 (9.1%) 11 (100%) 
Salivary 9 (75%) 0 (0%) 3 (25%) 12 (100%) 



 

 

Schimansky et al 2019 (5); reported on better survival 
for those with lower CCI score, in the current study we 
failed to find such correlation this could be attributed to 
the small number of patients with grades 2 and 3 on the 
CCI score compared to those with CCI grade 1.  
Kim et al 2015 reported on 191 patients with recurrent 
HNSCC treated with salvage surgery and found correla-
tion between presalvage Charlson– Age Comorbidity 
Index (CACI) and overall survival at one year.   In the 
same study stage of the disease and short disease free 
interval were also correlated to survival (11). 
In the current study none of the reported patients gave 
history of alcohol intake (due to religious causes most 
probably) so in the current study we cannot correlate 
any of the morbidities to the intake of alcohol 
Patients with laryngeal primary site tumor (57 patients) 
had significantly better overall survival (P value 0.017) 
with median O.S: 216 months. The overall survival 
(O.S) was better in patients with squamous cell carcino-
ma pathology (87 patients) with median O.S: 216 
months and significant P value 0.047.Again these find-

ings goes in accordance with Boje et al., 2013 (4) who 
found that the primary site of the tumor significantly 
affects O.S. While Our results were different from Gol-
linitz et al., 2016  (12) that the correlation of different 
items and O.S as tumor stage, surgical resection , radia-
tion treatment and Alcohol were statistically significant 
while age, smoking history and squamous cell carcino-
ma pathology were statistically non-significant. 
Among the limitations of the CCI that it includes some 
rare diseases besides the fact that prognostic value of 
some of the diseases has changed dramatically since the 
1980s and therefore it might be relevant to update the 
index and take into consideration racial differences for 
future use. The magnitude of comorbid conditions can 
differ considerably between countries for example in 
the current study hepatic diseases associated with hepa-
titis virus B or C was found in 11% of patients  which  
is different from the figures reported by others as in a 
population-based study in Denmark; cerebrovascular 
disease, chronic pulmonary disease, peptic ulcer disease 
were reported as common comorbidities in patients with 
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Table 3. Correlating patients' characteristics with OS  

Patient  

characteris-

tics  

 No.  

Median OS (Ms) Sig-
nific
ance

   
Estimate 

CI 

Lower Upper 

Sex 
Female 22 24.000 8.323 39.677 .313 

  Male 78 216.000     

Age 
<60 52 NR     

.536 
>60 48 216.000     

ECOG 
1 93 216.000     .795 

  2&3 7 23.000     

Stage 

1&2 26 216.000     

.085 
    

3 25 
not 

reached 
    

4 49 36.000     

Pathology 
Other 13 23.000 9.509 36.491 .047 

  SCC 87 216.000     

Grade 
1&2 53 216.000     .760 

  3 47       
Smoking  
history 

Positive 52 36.000 18.532 53.468 .018 
  Negative 48 216.000     

Surgery 
No 49 216.000     .424 

  Yes 51       
Adjuvant  
radiotherapy 

No 55 216.000     .251 
  Yes 45       

Definitive 
CCRTH 

No 59 216.000     .847 
  Yes 41       

Comorbidity 
No 63 216.000 17.616 54.384 

.981 
Yes 37 36.000     

Primary site 

Larynx 57 216.000 . . 

.017 

Oral 15 24.000 7.611 40.389 

Other   . . . 

Pharynx 11 . . . 

Salivary 12 23.000 9.754 36.246 

Overall   216.000 . . 

CCI 

grade  

Median 
Signif-
icance 

95% CI 
estimate   

lower Upper 

 G 1 
216.000 . . 

. 
 

G 2 36.000 10.612 61.388 .572 

G 3 not 
reached 

. .  

Overall 
216.000 . .  

Table 4. Correlation of data of each grade of 
CCI with O.S  
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HNSCC (6) and another study from  Netherlands were 
cardiovascular disease, followed by pulmonary disease 
were ranked most prevalent (13) . 
The limitations of this study include the lack of cancer 
based registries, small sample size and being single insti-
tutional study. Strength  points of the study besides being 
( to the best of our knowledge); the first on Egyptian head 
and neck cancer patients, that it is cross sectional and 
missing data of the files were collected either from pa-
tients or relatives hence the possibility of coding errors 
was eliminated. 

CONCLUSION 

This study shows that comorbidity is frequent in Egyp-
tian head and neck cancer patients and was found in 37 % 
of patients at the time of diagnosis, 48 % of head and 
neck cancer patients were more than 60 years of age at 
time of diagnosis.  CCI can be used in scoring different 
comorbidities which should be treated to optimize and 
gain a survival benefit from treatment, yet weight of 
common diseases in the Egyptian patients should be tak-
en into consideration and further studies on larger num-
ber of patients are needed in the future. 
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