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Abstract
Background
Hodgkin's lymphoma (HL) is a disease that affects lymphocytes, mostly B cells, and it is commonly
diagnosed by the presence of Reed-Sternberg cells. The influence of obesity on the disease course of HL is
still controversial. This study’s aim was to investigate the treatment outcomes in obese patients suffering
from HL and compare them to the outcomes of non-obese patients.

Methods
This study is a single-center retrospective cohort study that included 280 patients admitted between 2009
and 2020 with different subtypes of HL who received the chemotherapy regimen of Adriamycin, bleomycin,
vinblastine, and dacarbazine (ABVD) at Princess Norah Oncology Center, National Guard Hospital, Jeddah,
Saudi Arabia. Based on WHO criteria, the participants were divided into two groups (obese with a BMI that
exceeds 30 kg/m2 versus non-obese with any BMI less than 29,9 kg/m2). All demographic data including age,
gender, BMI, body surface area (BSA), and HL subtype (nodular sclerosis, mixed cellularity, lymphocyte
depletion) were recorded. In addition, the presence of diabetes mellitus (DM), previous cancer, smoking,
staging of HL, number of cycles of ABVD, dose intensity of ABVD, and outcomes (emergency visits, death
during therapy, primary resistance, relapse) were collected from the participant files.

Results
Regarding therapy outcomes, 24.1% of obese patients were admitted to the hospital after receiving the first
cycle of ABVD as compared to 75.9% of non-obese patients. However, there was no significant statistical
difference between obese and non-obese patients in their hospital admission (p value=0.500). In addition,
non-obese patients had a higher chance of being admitted to the hospital after receiving the chemotherapy
dose with an odds ratio of 1.22 compared to obese patients. For the emergency visits, 20.8% of obese patients
were admitted to ER as a complication of the chemotherapy regimen, whereas 79.3% of non-obese patients
were admitted to ER after receiving the chemotherapy. The P-value was statistically not significant (0.396),
but the odds of ER admissions after ABVD cycles were 1.28 times higher in non-obese patients compared to
obese.

Conclusion
The study outcomes showed a higher odds of hospital admission and ER admission as complications of the
chemotherapy regimen in non-obese HL patients as compared to obese patients.

Categories: Endocrinology/Diabetes/Metabolism, Oncology, Hematology
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Introduction
Hodgkin's lymphoma (HL) is a disease that affects lymphocytes, mostly B cells, and it is commonly
diagnosed by the presence of Reed-Sternberg cells [1]. The chemotherapy regimen that is commonly
administered to patients with HL includes Adriamycin, bleomycin, vinblastine, and dacarbazine (ABVD) [1].
In 2016, the Saudi Health Council reported that the incidence of HL in Saudi Arabia is 3.8% [2]. However,
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according to the American Institute for Cancer Research, the incidence of the disease worldwide is 0.5% [3].
Since the five-year survival rate of the disease exceeds 90%, accordingly, most of researchers focus on
complications and long-term effects from chemotherapy [1,4]. Meyer et al. reported that out of the 15 deaths
that they encountered during their study, six were attributed to HL and acute toxicities, and nine were due
to complications of chemotherapy [4]. Schwenkglenks et al. stated that one of the main side effects and
complications of anticancer chemotherapy is myelosuppression that might cause a life-threatening febrile
neutropenic episode [5]. The prevalence of obesity in Saudi Arabia is high and the rate hit 28.7% in adults
[6]. Moreover, WHO estimated In 2016 that obesity is seen in about 13% of the world’s adult population [7].
Based on the criteria of WHO, it is estimated that normal-weight individuals have a BMI between 18.5 and
24.9 kg/m2; overweight individuals have a BMI between 25 and 29.9 kg/m2, and obese individuals have a
BMI that exceeds 30 kg/m2 [6].

It has been reported in many studies that there is an association between BMI and cancer outcome. Pan et
al. reported that obesity and BMI have been identified as risk factors in development of cancer [7]. Another
study demonstrated that BMI was an independent prognostic factor for overall survival in multivariate
analysis with P-value < 0.014 [8]. Obesity's influence on the disease course of HL is still controversial.
Nonetheless, Landgren et al. reported that BMI was independently and significantly associated with cause-
specific survival (CSS) [9]. In addition, they claimed that the corresponding five-year overall survival (OS) for
the BMI groups was 100% (obese), 79% (overweight), and 70% (normal and underweight), respectively [9].
They found that in HL patients treated with chemotherapy, high BMI was significantly associated with a
better prognostic risk profile and improvement in CSS [9]. Preston et al., 2017; stated that there was no
significant difference in the level of neutropenia between high BMI and low BMI groups diagnosed with HL
at the end of their treatment [10]. Nevertheless, Sheng et al. stated that adipocytes sequester and metabolize
the chemotherapeutic drugs [11]. Pergola et al. reported that patients in the group of the highest BMI
quartile largely expressed markers of high proliferation of the tumor cells as compared to those with
similar-size tumors in the non-obese [12]. Willett et al. and Boyle et al. reported that a high BMI increased
the risk of HL more than two-fold compared to those in the normal BMI [13,14]. Lichtman et al. stated that
“the metabolic, endocrinologic, immunologic, and inflammatory-like changes resulting from obesity may
increase the cell mutation rate, dysregulate gene function, disturb DNA repair, or induce epigenetic changes,
favoring the induction of neoplastic transformation” [15]. Finally, Ligibel et al. claimed that obesity has been
associated with an increase in the risk of toxicities from chemotherapy, including fatigue, and neuropathy
[16].

HL is a highly curable malignancy that affects relatively young populations and is not uncommon in Saudi
Arabia. On the other hand, obesity is a major public health challenge in Saudi Arabia. While researchers have
explored the association between both problems in terms of treatment outcomes and chemotherapy
toxicities, no study in Saudi Arabia has been done on HL patients to examine the association between BMI
level and the chemotherapy outcomes, and this highlights the importance of our research. Our aim is to
assess the impact of obesity on HL patients treated with uniform chemotherapy protocol (ABVD) at Princess
Norah Oncology Center, National Guard Health Affairs, Jeddah, Saudi Arabia.

Materials And Methods
It is a single-center retrospective cohort study that included 230 patients (obese versus non-obese) admitted
with different subtypes of HL who received the chemotherapy regimen ABVD at Princess Noorah Oncology
Center, National Guard Health Affairs, Jeddah, Saudi Arabia, between 2009 and 2020. We retrospectively
went through the patient’s files from multiple systems and the older patient files and looked for our
variables from them and inserted the data in an Excel sheet (Microsoft Corporation, Redmond, Washington,
United States). After fully inserting the data, we analyzed the findings to get the results. Data were collected
using BESTCare (ezCaretech Co, South Korea), Chemo Rx system (Saudi Ministry of the National Guard,
National Guard Health Affairs, Saudi Arabia), ARIA (Aria Systems, San Francisco, California, United States),
and older records of patients and were inserted in a data collection sheet in an encrypted Excel file, filled
only by the members of the research using a password-protected personal computer.

We included all patients who were admitted to our oncology center with an established diagnosis of HL
(based on clinical features, including B symptoms, lab finding including complete blood count (CBC),
imaging finding including CT scan and positron emission tomography (PET) scan, and lymph node biopsy)
and received the chemotherapy regimen ABVD. Patients who were diagnosed with nodular lymphocyte-
predominant HL and those who had active cancer at the time of diagnosis of HL were excluded. All
demographic data including age, gender, BMI, body surface area (BSA), HL subtype (nodular sclerosis, mixed
cellularity, lymphocyte depletion), presence of diabetes mellitus, previous cancer, smoking, staging of HL,
number of cycles of ABVD, dose intensity of ABVD, outcomes (emergency visits, death during therapy,
primary resistance, relapse) were recorded.

Statistical analysis was performed by the use of IBM SPSS Statistics for Windows, Version 20.0 (Released
2011; IBM Corp., Armonk, New York, United States). Descriptive statistics were carried out by reporting the
number and percentage for categorical variables, and the mean and standard deviation for continuous ones.
Demographic and clinical data as well as close-ended questions were summarized in frequency tables. In the
comparison between obese HL and non-obese HL, the chi-squared test was used for categorical variables,

2022 Alsharif et al. Cureus 14(5): e25002. DOI 10.7759/cureus.25002 2 of 7



while the t-test was used for continuous ones. For this, adjusted odds ratio (OR), and 95% confidence
interval (CI) were reported, with the level of significance taken as P-value <0.05. For survival analysis, the
Kaplan-Meir estimate and Cox Regression model were conducted.

Results
Data were taken from 280 patients with mean age of 36.2 years showing that 143 (51.1%) were males and 137
(49.9%) were females. In the aspect of diabetes mellitus at the beginning of therapy, 26 patients (8.9%) had
been diagnosed with diabetes mellitus while 254 patients (91.1%) had not. In addition, 42 patients (15%)
were smokers. Moreover, the conducted data revealed that just four patients were diagnosed with previous
cancer. Finally, 80 patients (28.9%) were on the limited protocol and 200 patients (71.1%) were on the
advance protocol as shown in Table 1

Variable N=280 %

Gender   

Male 143 51.1

Female 137 49.9

DM at beginning of therapy   

Diagnosed with DM pre-treament 26 8.9

Not diagnosed with DM pre-treament 254 91.1

Smoker   

Yes 42 15.0

No 238 85.0

Previous cancer   

Yes 4 1.4

No 276 98.6

Limited or advanced   

Limited 80 28.9

Advanced 200 71.1

Age Mean 36.2 SD 15.8

TABLE 1: Basic characteristics of patients
DM: diabetes mellitus

The BMI at baseline was 25.2 (kg/m2) with SD 7.02. This reflects that the average of our patients was
overweight (based on the BMI classification) at the beginning of therapy. The mean of the BSA baseline was
1.78 with SD of 0.85. the dose of the therapy was depending on BSA. The mean BMI at the end of therapy
increased but remained in the same category as the baseline with an SD that was significantly increased in
comparison to the SD at baseline. The mean of the last recorded BMI was 28.1, lower than that of the end-of-
therapy BMI, as shown in Table 2.
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Variable Mean SD

Height (cm) 162.5 14.0

Baseline therapy Weight (kg) 67.5 20.5

BMI at baseline (kg/m2) 25.2 7.02

BSA at baseline 1.78 0.85

End-of-therapy weight (kg) 71.2 19.5

Last weight (kg) 73.4 19.9

End-of-therapy BMI (kg/m2) 28.7 21.2

Last recorded BMI (kg/m2) 28.1 8.4

TABLE 2: Diagnosis characteristics
BSA: body surface area

With regard to therapy outcomes, 17.9% of obese patients were admitted to the hospital after receiving the
first cycle of ABVD compared to 22% of non-obese patients. There was no significant statistical difference
between obese and non-obese patients in their hospital admission (p value=0.500). However, the odds ratio
reveals that non-obese patients are more likely to be admitted to the hospital after receiving the
chemotherapy dose compared to obese patients. For the emergency visits, 28% of non-obese patients were
admitted to ER as a complication of chemotherapy regimen, whereas 22% of obese patients were admitted to
the ER after receiving the chemotherapy. Though the p-value was statistically not significant (0.396), the ER
admissions after ABVD cycles was higher in non-obese patients compared to the obese. Furthermore, only
two deaths were recoded among 280 patients of HL after receiving the chemotherapy dose. There was no
significant statistical difference between obese and non-obese patients in their remission outcome (p-
value=0.219); however, odds ratio suggests that the obese patients are more likely to be in remission
compared to non-obese patients (OR=1.56). For the relapse as outcome, patients who relapsed comprised
15.4% obese patients and 19% of non-obese patients. Though there was no significant statistical difference
between obese and non-obese patients in their relapse outcome (p-value=0.729), obese patients have higher
chances to relapse compared to non-obese patients (OR=0.846). Among those developing diabetes mellitus
type 2 at the end of the therapy as an outcome, 6.4% of the cases were obese compared to 7% of non-obese
patients, and there was no significant statistical difference (p-value=0.922). Odds ratio indicates that obese
patients are less likely to develop diabetes mellitus type 2 at the end of the therapy (OR=0.936) as shown in
Table 3.
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Outcome n % P value OR

Hospital admission after first cycle 94 33.6 0.500 0.821

Emergency visits 97 34.6 0.396 0.78

Death during therapy 2 0.7 0.444 -

Primary resistant 14 5.0 - -

Relapse 30 10.7 0.729 0.846

DM at end of therapy 8 3.4 0.922 0.936

Remission   0.219 1.56

CR 215 76.8   

PR 65 23.2   

TABLE 3: Association between obesity and the outcomes of therapy
DM: diabetes mellitus; CR: complete remission; PR: partial remission

Remission is defined as "a decrease in or disappearance of signs and symptoms of cancer. In partial remission, some, but not all, signs and symptoms of
cancer have disappeared. In complete remission, all signs and symptoms of cancer have disappeared, although cancer still may be in the body" [17].

Discussion
Princess Noorah Oncology Center is the largest oncology center in the western region of Saudi Arabia;
hence, it receives most HL cases indicated for chemotherapy and advanced clinical management. In
addition, the association between obesity and HL patient response to ABVD regimen is still controversial.
These two factors raised the idea of the current study. No similar study has been done in Saudi Arabia
comparing obese and non-obese HL patients in terms of their response to chemotherapy regimens and this
signifies the importance of our research.

Pan et.al. reported that obesity increases the risk of overall cancer, non-HL, leukemia, multiple myeloma,
and cancers of the kidney, colon, rectum, breast (in postmenopausal women), pancreas, ovary, and prostate
[7]. Their observations give strong evidence for the positive association between obesity and overall cancers
[7]. They found a positive association with not only obesity but also the overweight category in both sexes.
For the association of obesity and mechanisms of several type of cancers they found that the mechanism of
non-HL, leukemia, and multiple myeloma is unclear. However, it could be due to the decreased immune
response associated with obesity and a lower intake of antioxidants and other nutrients [7].

In addition, Dobbins et al. stated that a significant, positive, and, for some cancers, a strong association
between obesity and cancer incidence. Given that a significant proportion of cancer could be avoided if
obesity was eliminated or significantly reduced, they found that certain types of cancer were far more likely
to develop in obese people like renal cancer for men, with a relative risk of 1.57 and gallbladder cancer for
women with a relative risk of 1.82 [18].

In terms of the association of obesity with HL, Strongman et al. studied the nature of this relationship in
individuals aged 16 and older by using the data of primary care from the United Kingdom’s Clinical Practice
Research Datalink. The results showed that each 5k/m2 increase in BMI was correlated to an increase of 10%
in the development of HL (95%CI 2-19). The analysis of non-linearity shows a j-shape relation to increasing
the incidence with a BMI higher than 24.2k/m2 [19]. Furthermore, Kanda et al. conducted a case-control
study in a Japanese population that included 782 cases of malignant lymphoma and concluded that the
increase in recent weight and BMI showed a slightly significant association with malignant lymphoma risk
(ORs (95% CIs) per five‐unit increase in recent weight and BMI; OR 1.04 (95%CI 0.99-1.09) and OR 1.11
(95%CI 0.98-1.27), respectively [20].

Our study found that obese HL patients are less likely to be admitted to the hospital and ER compared to
normal-weight patients. Moreover, obese HL patients are less likely to develop type 2 diabetes and are more
likely to be in remission compared to non-obese HL patients. These findings are in line with Landgren et al.
who reported a five-year OS, which was 100% for patients treated with chemotherapy, classified as obese
pre-treatment [8].

Hourdequin et al. performed a systematic review of studies that compared survival outcomes and toxic
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effects of chemotherapy between obese and non-obese patients based on their actual body weight. This
review included 9314 patients and concluded that there was no statistical difference between obese and
non-obese patients in terms of the outcomes after receiving the chemotherapy dose [21].

Limitations
There was no statistical significance in the outcome parameters, and this is attributed to the huge difference
between the number of non-obese HL patients compared to the number of obese HL patients. We collected
the data from 280 patients, where 50 of them were obese, which accounts for about 20% of cases, and the
remaining were non-obese, which accounts for 80% of cases. We considered a patient with HL to be obese
based on his/her BMI being above 30 kg/m2 without considering the overweight category; hence, that limited
our patients’ sample size. Furthermore, the outcome parameters that we relied on in our study were
confined to ER visits, hospital admission, remission, and relapse, which were not specific to determining the
outcome of ABVD administration.

Conclusions
Our study revealed no statistical significance in the outcome parameters, and this is attributed to the huge
difference between the number of non-obese HL patients compared to the number of obese HL patients in
our study. However, the odds ratio indicated that obese HL patients are less likely to be admitted to the
hospital and ER compared to non-obese patients. Moreover, obese HL patients are less likely to develop type
II diabetes. However, obese HL patients are more likely to be in remission compared to non-obese HL
patients.

Additional Information
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have an interest in the submitted work. Other relationships: All authors have declared that there are no
other relationships or activities that could appear to have influenced the submitted work.

References
1. Kumar P, Clark ML: Kumar and Clark's Cases in Clinical Medicine . Feather A, Randall D, Waterhouse M (ed):

Elsevier, New York/London; 2021.
2. Cancer incidence report Saudi Arabia. (2016). Accessed: 7 may 2022:

https://nhic.gov.sa/eServices/Documents/2016.pdf.
3. Rauf MS, Akhtar S, Maghfoor I: Changing trends of adult lymphoma in the Kingdom of Saudi Arabia -

comparison of data sources. Asian Pac J Cancer Prev. 2015, 16:2069-72. 10.7314/apjcp.2015.16.5.2069
4. Meyer RM, Gospodarowicz MK, Connors JM, et al.: Randomized comparison of ABVD chemotherapy with a

strategy that includes radiation therapy in patients with limited-stage Hodgkin's lymphoma: National
Cancer Institute of Canada Clinical Trials Group and the Eastern Cooperative Oncology Group. J Clin Oncol.
2005, 23:4634-42. 10.1200/JCO.2005.09.085

5. Schwenkglenks M, Jackisch C, Constenla M, et al.: Neutropenic event risk and impaired chemotherapy
delivery in six European audits of breast cancer treatment. Support Care Cancer. 2006, 14:901-9.
10.1007/s00520-006-0034-9

6. Obesity Control Program. (2015). Accessed: Accessed: 17 nov. 2018:
https://www.moh.gov.sa/en/OCP/Pages/DirectorMessage.aspx.

7. Pan SY, Johnson KC, Ugnat AM, Wen SW, Mao Y: Association of obesity and cancer risk in Canada . Am J
Epidemiol. 2004, 159:259-68. 10.1093/aje/kwh041

8. Huang PY, Wang CT, Cao KJ, et al.: Pretreatment body mass index as an independent prognostic factor in
patients with locoregionally advanced nasopharyngeal carcinoma treated with chemoradiotherapy: findings
from a randomised trial. Eur J Cancer. 2013, 49:1923-31. 10.1016/j.ejca.2013.01.027

9. Landgren O, Andrén H, Nilsson B, Ekbom A, Björkholm M: Risk profile and outcome in Hodgkin's
lymphoma: is obesity beneficial?. Ann Oncol. 2005, 16:838-40. 10.1093/annonc/mdi145

10. Preston A, Kirkwood A, Federico M, et al.: Outcomes of treatment for obese patients with advanced Hodgkin
lymphoma in the RATHL trial [Poster]. Hematological Oncology. 2017, 35:172. 10.1002/hon.2438_31

11. Sheng X, Parmentier JH, Tucci J, et al.: Adipocytes sequester and metabolize the chemotherapeutic
daunorubicin. Mol Cancer Res. 2017, 15:1704-13. 10.1158/1541-7786.MCR-17-0338

12. De Pergola G, Silvestris F: Obesity as a major risk factor for cancer . J Obes. 2013, 2013:291546.
10.1155/2013/291546

13. Willett EV, Roman E: Obesity and the risk of Hodgkin lymphoma (United Kingdom) . Cancer Causes Control.
2006, 17:1103-6. 10.1007/s10552-006-0042-6

14. Boyle T, Connors JM, Gascoyne RD, Berry BR, Sehn LH, Bashash M, Spinelli JJ: Physical activity, obesity and
survival in diffuse large B-cell and follicular lymphoma cases. Br J Haematol. 2017, 178:442-7.

2022 Alsharif et al. Cureus 14(5): e25002. DOI 10.7759/cureus.25002 6 of 7

https://www.elsevier.com/books/kumar-and-clark%27s-clinical-medicine/978-0-7020-7868-2
https://nhic.gov.sa/eServices/Documents/2016.pdf
https://nhic.gov.sa/eServices/Documents/2016.pdf
https://dx.doi.org/10.7314/apjcp.2015.16.5.2069
https://dx.doi.org/10.7314/apjcp.2015.16.5.2069
https://dx.doi.org/10.1200/JCO.2005.09.085
https://dx.doi.org/10.1200/JCO.2005.09.085
https://dx.doi.org/10.1007/s00520-006-0034-9
https://dx.doi.org/10.1007/s00520-006-0034-9
https://www.moh.gov.sa/en/OCP/Pages/DirectorMessage.aspx
https://www.moh.gov.sa/en/OCP/Pages/DirectorMessage.aspx
https://dx.doi.org/10.1093/aje/kwh041
https://dx.doi.org/10.1093/aje/kwh041
https://dx.doi.org/10.1016/j.ejca.2013.01.027
https://dx.doi.org/10.1016/j.ejca.2013.01.027
https://dx.doi.org/10.1093/annonc/mdi145
https://dx.doi.org/10.1093/annonc/mdi145
https://dx.doi.org/10.1002/hon.2438_31
https://dx.doi.org/10.1002/hon.2438_31
https://dx.doi.org/10.1158/1541-7786.MCR-17-0338
https://dx.doi.org/10.1158/1541-7786.MCR-17-0338
https://dx.doi.org/10.1155/2013/291546
https://dx.doi.org/10.1155/2013/291546
https://dx.doi.org/10.1007/s10552-006-0042-6
https://dx.doi.org/10.1007/s10552-006-0042-6
https://dx.doi.org/10.1111/bjh.14702


10.1111/bjh.14702
15. Lichtman MA: Obesity and the risk for a hematological malignancy: leukemia, lymphoma, or myeloma .

Oncologist. 2010, 15:1083-101. 10.1634/theoncologist.2010-0206
16. Ligibel JA, Wollins D: American Society of Clinical Oncology obesity initiative: rationale, progress, and

future directions. J Clin Oncol. 2016, 34:4256-60. 10.1200/JCO.2016.67.4051
17. NCI Dictionary of Cancer Terms . (2022). Accessed: May 7, 2022:

https://www.cancer.gov/publications/dictionaries/cancer-terms/def/remission.
18. Dobbins M, Decorby K, Choi BC: The association between obesity and cancer risk: a meta-analysis of

observational studies from 1985 to 2011. ISRN Prev Med. 2013, 2013:680536. 10.5402/2013/680536
19. Strongman H, Brown A, Smeeth L, Bhaskaran K: Body mass index and Hodgkin's lymphoma: UK population-

based cohort study of 5.8 million individuals. Br J Cancer. 2019, 120:768-70. 10.1038/s41416-019-0401-1
20. Kanda J, Matsuo K, Suzuki T, et al.: Association between obesity and the risk of malignant lymphoma in

Japanese: a case-control study. Int J Cancer. 2010, 126:2416-25. 10.1002/ijc.24955
21. Hourdequin KC, Schpero WL, McKenna DR, Piazik BL, Larson RJ: Toxic effect of chemotherapy dosing using

actual body weight in obese versus normal-weight patients: a systematic review and meta-analysis. Ann
Oncol. 2013, 24:2952-62. 10.1093/annonc/mdt294

2022 Alsharif et al. Cureus 14(5): e25002. DOI 10.7759/cureus.25002 7 of 7

https://dx.doi.org/10.1111/bjh.14702
https://dx.doi.org/10.1634/theoncologist.2010-0206
https://dx.doi.org/10.1634/theoncologist.2010-0206
https://dx.doi.org/10.1200/JCO.2016.67.4051
https://dx.doi.org/10.1200/JCO.2016.67.4051
https://www.cancer.gov/publications/dictionaries/cancer-terms/def/remission
https://www.cancer.gov/publications/dictionaries/cancer-terms/def/remission
https://dx.doi.org/10.5402/2013/680536
https://dx.doi.org/10.5402/2013/680536
https://dx.doi.org/10.1038/s41416-019-0401-1
https://dx.doi.org/10.1038/s41416-019-0401-1
https://dx.doi.org/10.1002/ijc.24955
https://dx.doi.org/10.1002/ijc.24955
https://dx.doi.org/10.1093/annonc/mdt294
https://dx.doi.org/10.1093/annonc/mdt294

	The Impact of Obesity on Hodgkin’s Lymphoma Patients Treated With Uniform Chemotherapy Protocol at Princess Noorah Oncology Center, National Guard Health Affairs, Jeddah, Saudi Arabia: Retrospective Matched Cohort
	Abstract
	Background
	Methods
	Results
	Conclusion

	Introduction
	Materials And Methods
	Results
	TABLE 1: Basic characteristics of patients
	TABLE 2: Diagnosis characteristics
	TABLE 3: Association between obesity and the outcomes of therapy

	Discussion
	Limitations

	Conclusions
	Additional Information
	Disclosures

	References


